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bole Courſe of the Mathematicks 
Now in the Preſs, ſeveral Volumes near Finiſh'd, 

and All will be Compleated in leſs than Three 
Months; With many Hundred curious Copper 

Cuts; and the Work being Chargable, it is 
Done by Subſcription, as in theſe Propoſals... 


De whole Five Volumes wilt contain as follows, viz. 


. 


© $ 


The Firſt Volume contains an Introduction to the Mathematicks, | 
with the Elements of Euclid. The Introduction begins with the De- 


| finitions of Mathematicks, and their moſt general Terms; which 


are follow'd by a little Treatiſe of Algebra, for: underſtanding* 
what enſues in the Courſe, and ends with many Geometrical Opera- 
tions perform'd both upon Paper with Ruler and Compaſles, and 
upon the Ground with a Line and Pins. The Elements of Enclid 
. comprehend the firſt Six Books, the Eleventh and Twelfth, with 
their Uſes. nr , 
In the Second Volume we have Arithmetick and Trigonometry, 
both Rectilineal and Spherical, with the Tables of Sines and Lo- - 4 
garithms. Arithmerick is divided into Three Parts; the 'Firf * 
handles whole Numbers; the Second Fractions; and the Third 
Rules of Proportion. Trigonometry has alſo Three Diviſions or 
Books; the Firſ# treats of the Conſtruction of Tables; the Second 
of Rectilineal; and the Third of Spherical Trigonometry: With the 
moſt Correct and Uſeful Table of Sines, Tangents, Logarithms, 
Ge. ever yet Extant. 133 a 
The Third Volume comprehends Geometry and Fortification. Wn. 
Geometry is diſtributed into Four Parts, of which, the Firſt teaches 
Surveying or Meaſuring of Land; the Second Longimetry, or 
Meaſuring of Lengths; the Third Planimetry, or Meaſuring of 
Surfaces; and the Fourth Stereometry, or Meaſuring of Solids: 
| Fortification conſiſts of Six Parts; in the Firſt is handled Regular 
Fortification ; in the Second the Conſtruction of Out-Works; in 
the Third the different Methods of Fortifying; in the Fourth 
Fortification Irregular.; in the Fifth Fortification Offenſive; and 
in the Sixth Defenſive Fortification: With the Tranſlator's Ap- OS 
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. ͤ the Mechinicks (towhichis Added,” | 
4 by way of Notes, what was thought proper out of Dr. Wallit's 


Works, Ec.) and ye ae In —ů— are Three Books; 


the Firſt i is of 4 oth imple pounded,; the Second of 
*  Staticks; and the Thur pe dons 
firſt the General and N Principles of that Science, and 


eats of Porlprctius PraQica of Scen by, and ofShading. | 
pe Fifth Volume conſiſts — fag Dialling 


Geography there are Two Parts; the Firſt concerning the Ceieſtial 


Sphere; and rhe Second of the Terreſtrial. Gnomonicks or Dial- 


ling hath Five Chaprers; tlie Firſt contains many Lemma ne- 


ceſſary for underſtanding: the Practice and Theory of Dials ; the | 


Second treats of Horizontal Dials; the Third of Vertical Dials ; 
the Fourth of Inclined Dials ; and the Fifth of Arches, of Sines, 


ayg of of; other Circles of the Sphere. 
very Volume is Done by a Perſon well Skill'd in the Part he 


Undertakes : With Additions and Emendations to make it more 


cet to an Engliſh Reader. 
| N The PROPOSALS. 


1. The Price to Subſcribers is 1 J. 25.6 d. in Quires, a 7th Gretiry 
13 thoſe Perſons that pay 105, down, ſhall receive a perfect Book 
in Quires, on paying 12 5. 6 d. moro; none elſe to have it 
"-uader. 1 J. 75. 6 d. in Quires. | 
I. The Book is Printing with all Expadicion.; and thoſe that Gude. 
. ſcribe will have their Names, Titles, Profeſſions, Occ. Print» 
add before the ſame. 
TH. This is Recommended and has been Receiv'd every where as 
| the moſt uſeful Syſtem yet extant ; and, conſidering what it 
Contains, is much cheaper than any. ching yet offer d in this 
kind, in any Language, and each Volume is done by a Perſon. 
wall Skill'd in the Part he undertakes; which will render 
it much more Compleat than the Original, by Corrections 
and Additions. Subſcriptions are taken in by John Nic hoi ſes 
in Little · Britain, John Morphew near Stationer's-Hall, and moſt 
Bookſellers in Town and Country. 

Note. Thaſe that Subſcribe before che Book is Publiſh? 4 0 with the Ade. 
vantage of the 7th Book) have it Jor One Pound Faur Shillings Round 
in Hue Large Volumes: With their Names, &c. as Subſcrikers, Po 
wards to be Kept at 11. 105. 


There 1s newly Publiſh'd, 


Ecreations Mathematical and Phyſical, laying 1 ad 
ſolving many Profitable and Delightful Problems of 4rich» 
metick, Geometry, way Gmuamanicks, Coſmography, Mechanichs, Phy» 
ſicks, and Pyratechny.; by Monſ. O 24 N A M; Profeſſor or the 
Mathematicks i in Paris: Done into Engliſh, and illuſtrated- OW 
very din On UTS. The Two Volumes? in French being Gon». 
3 in ne, and ſold for 6 5. 6 4. 


Ks. Perſpettive gives 1 
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EY, (TR. Ozazem's Treatiſes, eſpecially his 
4 Courſe of the Mathematics, have been 


wt V = {© well Received, that I have, by the 
Direction and Approbation of ſeveral Ingenious 
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Gentlemen in that Science, had them Done inte 
t Engliſh from the Paris Edition. I. muſt own, 
„tat a great many Books of Forrification have been 
„ publiſh'd of late; but as what our Author has 
wrote on divers Parts of the Mathematicks, has 
1 not been leſs Valued for being taken out of other 
is Treatiſes, becauſe of his Own large Additions  . 
and Emendations, I am perſwaded that This 
s will meet with the like Succeſs. For, beſides the 
4 Author's known Merit, all good Judges will grant, 
that, how often ſoever this Matter has been treat- 
4 ed of, during the Laſt and Theſe preſent Wars; 
r. vet, it is not ſo Eaſy as ſome People d e. to 
WH Write well concerning Portifcation, and eſpecially 


different Caſes, by reaſon of the Situation and 
Quality of the Ground, which it is hard thorough- 
Iy to Examine, and reduce to Particular Rules. 
Without doubt this Art may be daily improv'd ; 
I | | _ 
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that of Irregular Places: There being ſo many 
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8 ai! Mr. Da 8 Notions.” added to thoſe of 
other Authors, muſt needs contribute a great deal 


to its Perfection. But if that Part of Fortification 


which teaches to Defend Places is difficult, that i 


which teaches to Attack them is no leſs ſo. And 
Maſters of this Art affirm, That this Laſt Part, 


however Important, has been but lightly handled. / 
This Mr. Oæanam well knew, and therefore dwelt _ 
longer upon it than any. One before Him ever did. 
ere are very Uſeful Inſtructions, which may 
be Acceptable to a great many; not only Mili- | 
tary Men, but ſuch as would learn to ſpeak Ju- 
diciouſly upon this Subject, and underſtand what 
is to be met with in Publick Papers, or ſaid in 


Converſation about it. I ſhall in Three Months | 


Time, Publiſh Mr. Ozanam's Whole Courſe of the 4 Nn 


Mathematicks, in Engliſh, in Five Large Volumes 


in Octavo, Done by ſeveral Hands, with near 
Two Hundred Copper Plates; which is now in 
the Preſs, and will be Recommended by ſeveral 


Amendments and Additions, both in the Plates 
and Be Body of .the Book. | F 
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Note. 7. "0M are a' very Pa Alger of 7he For- 
tification, and of the Tables Printed, to be Sold alone 
Zo carry in the Pocket ; as there horns both in the Paris 


; aud Amſterdam Eartions. 
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| „ - The H ON 0 U R A B f E 
I 7 2 Richmond Webb, Bia: 


One of the Lieutenants- General of | 


Her MaJjzs TY'S Forces in the 
© Low-Countries.” Colonel of the 
— QuzN' s Regiment of Foot: | 
And * of the 1 of 
. gh. 1 
„ ol e 0 
| Treatiſe u upon a any Part of Mi- 
litary Affairs can never be Re- 
commended to the World with . 
ſo much Advantage, as when it is 
HFonourd with a Name fo Great in 
War, as that of General WE BRB. And 
an Author appearing under ſo Power- 
ful a Protector is as ſecure of Succeſs, 
as a Souldier marching under ſo In- 
vincible a Commander. Upon this 


4 account it is, that I preſume to offer 
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as wanting your Patronage. 


Fecation, an Art in it {elf highly Va- 


derſtands than Lou; tho your; Cu- 
rage has always made i it, both 
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be Epiſtle : De dicatory. 5 9 
allowing Tran la N. Tou, — 


as worthy "of your- 3 but 


The Subject of this Book is Fort. 


luable, and which no One batter un. 


1 Uſeleſs 
to your Enemies, ang Unnecel ary to 


I dare not attempt the Character of 4 F 
ſo Great a Hero, whoſe Actions ſhall MF 


be Recorded by the Briti/h and French 
Annals, and whoſe Fame ſhall be Cele- 4 
brated as long as Li/le and Minnendale 7] 
have Names in Hiſtory, Iam, IF 
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Gen al Maxims of Fortification... \ e ene, 
I. There ought to be no Place in the whole Enceinterof the 2 
23 pay but bat is Jer, or Fax * — =" 
9 o 93 * N > n 2 
it. be 1 of. the Great Line . Defence ought. 11 © 
los be within eMushet-ſhot, than withive Cannon .. 
22 Ibid. 5 
III. The Great Line of Defence gbr 10 be in L815 3 
about 120 Toiſes. A 
W. The Line of Deſence muſt eats in the Ae of the ER 
|... Flank-raſant when there is no Second Flank. 5 © 
V. he greateſt Flanks are the, beſt, 'as alſo the \greateſt 
Demi gorges, and the greateſt Second Flapts,\.\ Ibid. * 
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e pa 
V l. The Flank ought to have one part caver'd. * Ibid. -- 
VI. Le Flank ought neither. to be peel 3 
.. The Curtain, nor to the __ of dee el ve -M 
Face of- the Baſtion... 2 n e 0 
is. A Fortreſs ought to be equally Strong every: where ; 
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Pei called Military Architecture, is an Art —_— 
; Die which with the help of Geometry and A 
A IEG Arithmetick,' teaches how to For/ifyz -— | 
D 3 that is, to encloſe a Place, or City, with 


, | 
>&Z” ſuch Works, as may ſecure it from, or 


able it to reſiſt, the Invaſions of the Enemy; which is 

ne by drawing a continued Line, inelin'd to the An- 

es of the Polygon, that includes the Place to be Forti- 
d: This Line is call d the fr Draught, or Maſter- line 

a French) Premier Trait, and Ligne de Cordon, upon 

Which: are laid the Foundations of that encloſure: of 

Walls, which encompaſſeth the Fortreſs, or Fortifyd 

ace, and is made up of Curtains and Baſtions, fo built 

d diſpos'd, that one may eaſily Defend! one's ſelf, - 

Werein, when Attack d; that from thence the Enemy ® 


be ſcen and, repell d, which Way ſever he Ap-⸗ 
aches, and be hinder'd from making himſelf Maſter 
the Plage; and that a ſmal} Number of Men may 
th Advantage reſiſt a greater that wou d force em. 
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N. B. in this Tranſlation, the French Terms will be retain d, as hex 
in Mr. Harris's Lexicon Technicum, whenever he ſpeaks of For- | 
Neation: Put ſuch af are leaſt obvious ſhall be explain d by Margi- : 
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5 which is now 


E. 4 Treaife if Fortification. 


© Becauſe this Polygon may be regular or ar; 

Fortitication 2 be regular and irregutar Both 

upon the f Maxims; not to be 
well underſtood till we have firſt explain'd ſome Terms 

| peculiar to Fortification. WW herefore we begin 
* Hetnitons. ME | Z 


4. Explanati of the 7 Ws bical 1. of a * 
8 þ Fortified - Dogs 20s 


Plate 2. THE 6th H ure repreſents a Demi. Hexagon For 
Fig. 6 tified, where the Polygon ABCD is call'd the 1x. 
5 "pgs Polygon, and the Polygon GKVWX the outward Wl 
Polygon. | Kyery, fide of the inward Polygon is call'd a 
inward fide, as AB; and every fi fide of the outward Mil 

Polygon, as GK, is call'd outward fide. When the 

inward and outward Polygons are regular, as here in 
the Figure, they have the ſame Center, as S, which is 
the ſame with the Center of the circumſerib d Circle: 

And then we ſhall gall Isle Rudius, the Radius of the 
Cirele cireumſerib d about the in ward Polygon, as SA; Wi 
and great Radius, the Radius of the Cirele circumſerib d 
about the outward Polygon, as SG. 8 

To Fortiſy — is when we Fortify upon pa 7 
pep beginning by the inward fide; and when we For- Nu 
tiſy upon Paper, beginning by the out ward ide, that Lig 

Way is al d Fortifyimg inwarus. 

The Figure AEF G repreſents the plan bf) 5 Den 3 
Baſtion, which is compounded of the DemiGorge AE, iſ 
of the Capital AG, of the Flank EF, and of the Face 

| FG, which is $f call'd! Yan the Baſtion. This 2 
Plank EF, or HI, is call & Abr. ant, when it "is 
Perpendicular to the Curtain EH}; and Oblique: flank, - 26 

when it makes an 6btufe Angle with the Curtain F; 

practis'd by all Engineers" for - ich Y 

reaſons as you will ſee in Mam ß. 
The Figure HIKL.MPON ts a whole Beftion,call'd all x 
Baiwark, which is made up of ſuch parts as the fore. 
going; and beſides, a Gorge, Of Gorge-/ire, which 5 
here abs cnc by the Line HN, drawn from ihe © | 
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| . 4 Tyeatiſe I Ortincatic | f | 
| Hof-the Flank HI, tothe ng. BY of the other Flank P 
NL, which Flank is here cut by the Zpaule, Shoul- N 
der, or Orion: LM, which is call d a round Orillan, bo. 
cauſeiit is round; and a ſuare Orillon when N "4 
R. It covers part of the Flank, which for that 
reaſon is taken inwards; whence it is call'd re/ir'&or 
eber Flank, as alſo Caſemate, and Place-Baſſe, as OP: 
And the Line NO, or MP, is call'd Retirade, or He. 
renebment of the Flank, or Plat formof the Caſemale. 
The Line EF has been call'd Flazk, becauſe it de- 
ends the Face IK of the oppoſite Baſtion ; for to Flank, 
ia Terms of Fortification, ſignifies to Defend. It is 
ud Hunt fobont, becauſe a Musketeer, at its end E, 
in ſhoot (or eber, as the French call it,) againſt the 
eee lk, whence the Line EK, drawn from E, the 
und of the Flank to K, the Point of the oppos d Baſtion 
call d the Fichant. line of Defence, or only the Ficbant- 
ic, and alſo the Creat. line of | Defence ; the Raſant- 
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= We have ſaid in our Geometry, th igle ASB 
eZ call d the Angle of the Center, and that the Angle ABC 
ii call'd the Ang v be 
na che Angle of the to diſtinguiſh it from 
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8 E Tree m Fortißesddö, MY 
| Bib + . the Angle GK, which may be call d the Angle of the 
g. 6. onfwwnrd Polygon. And we ſhall here call 0 Angle 
I, Which the Flank EF makes with the Curtain 
EH, Angle of the" Flank, and the Angle EFG, which 
. Fane Flank EF makes with the Face FG, is-6alld | 
"Angle o F the Epanle, or ſimply the Epaule, whence 8 

comes the Word Epauler, which is to cover the Flank, | 
4 of the Shoulder of the Beſieged, ſo that he may not be 
diſcover'd ion that ſide Thus one may ſee that thoſt 
which defend the Place in the Flank EF are Cover d 

and Epauled, or Shoulder'd by the Face FG, which in 
ſuch 4000 is calfd Epaulement - The Point, or Angleof 

the inward Polygon, is call'd the center of the Baſlidu. 1 


e 8 
7 e 1 
2 * 


The ſame Flank EF being lengthned, makes in the WAN 
Center 8, with the Radius AS, the Angle ASE, which 
we ſhall call the Flank. forming Angle: The AngleTKL, © . 
which the Two Faces KI, KL, make at the Point of WF 

their Baſtion, is call'd the Angle of the Baſtion, and alſo 
the Fan angle, becauſe it is flank'd and de fended by 1 . 
the Two oppoſite Flanks. The Right. line drawn from 3 


we | 2 one Flank'd- angle to- another, and which marks the 
— = Diſtance of 'em, as GK, is call d the Haſe. line, the ſame Wi 
| as we'have before call 4 outward ſi de'; Jud the part EB, 


made up of the Curtain EH, and the B hh rge HB, N ; 
zs calld'the Lengthned:cartain. We have alſo ſaid in 1 
dur Geometry, that a He entrant angle is that which 
retires inwards, and we call ſuch an Angle, in Terms þ 
of Fortification, a Tenaille- angle, or only Tenaille; and 
ſuch of 'em as are made by the meeting of Two Ra. 
ſant- lines and are obtuſe, are call'd Flanking angles, as. 

a, the Two Lines of which aV and a are alſo 10 1 * he 

Jen ailles: And it is call'd ofrteard Flanbing- ang le, to 
diſtinguiſh i it from the inward Flankin glangle, made wi 74 
the concurrence of the Flank and the Raſant- line, 


1 when the Flank is Raſant; that is, when there is no 

is Secoiid:flank, as UV, or when there i is a Second- Hank nn 
4 by the e o the raſant Line, __ the Second-I 4 [be 
BY * | | 7 | y 
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The ſaid Raſant-line 1 
W acute Angle, which is call d che“ 


Tz; 


makes with the Curtain an Plate 2. 
le diminnae, as K IH, Eg. 6, 


A and the Baſe- line GK, becauſe it is Parallel to the 
award fide AB, at leaſt in a Regular Polygon: And the 
: pital AG with the Demi-gorge AE, make the Angle 0 
WG AE, which /is-call'd the Gorge-angle, and is always 
equal to as many Degrees as half the Angle of the Poly- 

on wants of 180; which half Angle of the Polygon 
viz.) SAB, is call'd the Baſc-angle, and is equal to the 
angle SGK, by reaſon of the Two Parallels AB, GK; 

c leaſt when ha Polygon is Regular. The other Terms 

Mee ſhall explain in their proper Place. 
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oy WRT here ought to be no Place in the whole * Enceinte of the . gnctoſure, 
= - Fortreſs, but what'as ſeen, or flank'd by the Beſieged. Comba ao 
= | | | rence, 


= 


1 E ſhall begin by this Fundamental Maxim, becauſe 
= Y Y tis-the univerſal end of Fortification, in order to 
light the Enemy with Advantage; it being certain, that 
„f there was any part of the Enceinte of the Place, 
1 ME which was not well flank'd, the Enemy cou'd there be 
„ {gcover'd, and take the Place ſo much the more eaſily, 
as he ſhou'd meet with leſs Refiſtance. 


5 | Ol 


within Musket-fhot, than within Cannon. ſhot. 


3 HO' in the defence of Places both Muskets andCan- 
1 nonzs are us'd, nevertheleſs Reaſon and Experi- 
wy ence teaches us to proportion the great Line of Defence 
rather to the reach of a Musket, than that of a Cannon; 
becauſe a Cannon requires a great deal of trouble to 
be Charg'd and Levell d, which hinders it from being 
often fir'd; conſumes a vaſt deal of Ammunition ; makes 
A 3 moſt 
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Vhich is equal to the Angle GKI, made by Ine FACE diminiſh. 


1 The length of the great Line of Defence ought rather 70 =; BY 
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woll commonly rahdom or uncertaitr fets, and as it is 
placing it, or putting a freſh one in its room, is very Wh 
certain and eaſy; and this way both Cannons and 


ter of the two. 


v Meaſure f 
6 feet, a we oiſes b 


not be better done, than by determining how far a 


Angle or Point of it, the Line of Defence ought not to 


to have the feweſt Baſtions one can in the ſame En- 


ſtrength of the Baſtions in the tame compaſs. 
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very much expos d to the Enemies Battery, may by one 
not of the Enemy be render'd uſeleſs; may take wind Ml 
or burſt, or be diſmounted; and the time Toft, in re- 


precious, eſpecially in au Aſſault: now this wont hap. 
pen to Musketeers, who may ſhoot an hundred, nay 
two hundred ſhots, whilſt one Cannon is firing; beſides 
the defence by Musketeers is cheaper, as well as more 


Muskets may be uſeful, whereas if it were otherwiſe Wl 
we ſhou'd be depriv'd of the Musket, which is the bet. 


om. 0 
The great Line of Defence ought to be in lng tb about 120 % 


INCE the great Line of defence ought, by the 
g foregoing Maxim, to be proportion'd to the reach of 
Musket-ſhot, we muſt now determine the length of that 
Line, which is as a Standard or Rule for all the others, 
that all theſe lines may be of a length fit and conveni. 
ent to defend the main Body of the Place: and this can 


Musket will kill, which at fartheſt is but 15 Toiſes. WF 
Therefore to Defend from the Flank the Face of the 
oppoſite Baſtion, and repel the Enemy that attacks the 


be above 150 Toiſes, tho' it ſhou'd be as long as poſlible, nt 
ceinte, by reaſon of the great Expences that they wou dl 
put the Beſieged to. Nevertheleſs, to have a more vi- 
gorous reſiſtance, we will ſuppoſe the Line of Defence 
of x20 Toiſes, as being a convenient diſtance for 
d becauſe we are free to chooſe any number 
eſs than 150, and more than 100; for were the Line 
but too Toiſes, the Baſtions wou'd be too near and too 
ſmall; which wou'd increaſe the number, and leſſen the 
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l when there is as Second flank," 


rr muſt be ſo, that the Face of the oppoſite Baſtion 
1 may be defended from the whole Flank ; for when 
there is no Second-flank, if that Line of defence, that 
is, the. Face lengthen'd, ſnou'd cut the Raſant-flauk, 
part of that Flank, namely, that between the Angle 
of the Flank and the Raſant-line, wou'd be uſeleſs in 
.(. defending the Face of the oppoſite Baſtion, and ſo the 
„ lengch of that Flank wou'd increaſe the charge to little 
.-, MEpvrpoſe; and there can be no greater fault, than not 
o employ the whole length of the Flank in defend! 
he Face of the oppolite Baſtion, which being the mo 
expos d to the Enemy, ought to be the beſt defended, 
and the Flank only can defend it, ſince a Line cannot 
1. a Flank it ſelf. +55 Ws 


5 Tze greateſt Flanks 10 the beft as alſo the greateſt De- 
5 q mi-gorges, and the ar cateff Sec ond Flanks. 
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. I T 1s plain from the foregoing Maxim, that the 
1 greater the Flanks are, the fitter they are for de- 
WE tence; becauſe they can hold more Defenders, and when 

they are to be cover'd, they may have ſtronger Orillons, 
and Caſemates fit to receive more pieces of Cannon, 
= without having occaſion for any more thai two Bat- 
teries, a high one, and a low one. It is plain alſo, that 

iche greateſt Demi. gorges are the beſt, becauſe they 
"188 ſhorten the Line of Defence, are capable of containing 
more Batteries, and that jointly with the Flank they 
make the Baſtion larger and fitter for Retrenchments, 
W which the beſieg'd may have ready as ſoon as the Ene- 
my's Mine bas been ſprung. And laſtly tis plain, che 

more fire is in the Curtain, the better is its defence, at 
leaſt when a Second-flank may be had without any pre- 
WF judice to the other parts; becauſe tis always ſo much 
fire got, whoſe obliqueneſs alſo is the leſs, the more 
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88 1 Treatiſe Fortiſcation. 
ſiies there are in the Polygon: and becauſe generally the 
length of this Second - flank increaſeth proportionably 
with the Number of the Baſtions; that is, the more open 
the Angle of the Polygon is, when the Flank. angle is 
* That is, not to be obtuſe; it 1s eaſy to conelude that the greater 
E theythePolygons are the better they are, becauſe even ac- 
bave. cording to our method of Fortifying, which we ſhall ex. 
plain in Max 8. they may have both greater Flanks, and 
greater Demi-gorges. s. 
This makes me wonder why ſeveral Authors ſhou d 
neglect a Second -flank, which to me ſeems very ad- 
vantageous, for the reaſons already given; beſides 
vhen there is no Second - flank, it ſeems almoſt impoſſible 
in great Polygons, where the Auge of the Figure, that 
2s, the Angle of the Polygon, which is alſo call d the 
Angle of tbe Circumference, is very great or open, to 
Hinder the Flank d- angle from becoming obtuſe, which 
'T think a conſiderable fault; becauſe when the Flank'd- 
angle is a right, or ſomewhat under a Right-angle, the 
Tenaille is the cloſer, the Raſant- line the ſhorter, the 
fire of the Curtain multiplied, and the Capital of the 
Baſtzon increas d, which renders it fitter for Retrench- 
ments, and expoſes the Faces of the Baſtion leſs to the 
Enemy: | moreover a right Flank'd-angle has all the 
ſtrength poſlible ; for at its point or vertex it oppoſes 
„ all its ſolidity to right * Batteries. 
. We ſhall add to all theſe reaſons this following, which 
HT © Perpendicy. to me ſeems a very ſtrong one, (vis.) that when there is 
e.“ a Second: flank, one may from the Flank-fichant ſhoot | 
maore eaſily and farther into a breach which ſhou'd be 
made in the Face of the oppoſite Baſtion, and ſo be very 
troubleſome to the Beſiegers when they have a mind to 
lodge themſelves in the breach, and one may hurt the 
Enemy more in their paſſing the Ditch, becauſe from 
a Flank-fichant one may diſcover more of the Ditch 
than from a Flank-raſant. 51 n | 
Io judge how fit a Flark-raſant as GE, is to defend 
the Ditch, and the Face of the oppoſite Baſtion KH, 
we onght not to conſider its length, but that of the _ 
N | * GR, 


Pate 2. 
Fig 8. 
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He Fr EY . f.. 3%, AD N | : 
Aae Forget _ 
FR, which" is'drawn'from the Angle of the res; 
Erpendicular to the Faſant. line EK; it being certain, 
at the Flank raſant EG, can hold no more Musketeers 
Ws ſhoot obliquely, than the Perpendicular GR can Hold 
will ſhoot ſtreight forwards.?r 
Likewiſe to judge how capable a 'Second-flank, as Fg. v7 
WT, is to defend the oppoſite Face KT, and to oppoſe | 
We paſſage of the Ditch, its length muſt not be con- 
Wc r'd, by reaſonof its too great obliquity, but the length 
che line Td, which is drawn from IT, the end of that 
ond. flank, Perpendicular to the raſant Line K, for 


3 f 


reaſon before alledg'd. 


2 7 | VT. Oy | 5 4 2 y 33% 
e Fant d. Angle ought to be of Jo degrees at leaft. - 
ux 7c ſuſfer it tobe of 60 degrees, becauſe inthe 

Square they cannot make it greater, according to 


| "IE 
The Flank ought to have one part cover d 
eh the Flank is intended only for the defence of 
| the Place, and 1s the chief part that fights for its 
WE'y, ſo we ought to negle& nothing that may con- 
Pute to its preſervation, and hinder it from being 
roy d. Tho' the Durch make no Orillons to —_— 
3 their 


10% 4 Treaiſeof Fortilication, |, 
 thejrFlanks, thinking perhaps that ſimple, Flanks dif. 
cover d the Field better, and that they were enough 
cover d by the Out worn, or detach d Pieces, which they 
enerally make before the Curtains: yet Experience 
— ſhew'd in many Sieges, that the defence of a ſimple 
- Flank was quickly ruin d, and that ſuch a Place ha 
been forc'd. to icapitulate, as ſoon as a Lodgment wa 
made on the Counterſcarrr . 
An Orillon, and eſpecially a round one, is very uſe. 
ful, becauſe it moleſts the Enemy very much whallt he 
1s paſſing the Ditch, and alſo the Miner, what pla 
ſoever he works in; and can cover at leaſt Tw. 
ieces of Cannon, which tho' they can't be diſmounted 'N 
y the Enemy's Cannon, yet diſcover the Miner, thi... 
Breach, and a good part of the Ditch. Since there a 
ſo many Advantages, we ought to prefer a cover ee 
Flank to a ſimple Flank, which is the more expos'd toll 8 
the Enemy the greater it is, as it wou'd he in our Me 64 | 


thod, becauſe its Front towards the Enemy is greater... 
be Perpendicular to the Cu e 


B aſiion. | | * t 
Rrard has drawn the Flank perpendicular to ti 
Face of the Baſtion, the better to cover it wii 7 
out need of Orillons ; but by covering it ſo much, I 
made it too ſmall and uſeleſs, the Gorge too narrow, thi 
#Port-boles, * Embraſures too oblique, and the Ditch not enough - - 
defended. The Chevalier de Ville, and ſeveral othei « 
. . 4 | 1 X 
have made it Perpendicular to the Curtain, the beti 

to defend from thence the Gates and Bridges which a 
commonly made about the middle of the Curtain; but Wi 

has been obſerv'd, that in Figures of many fides th 
angles of the Merlons oppos d to the Batteries were iz, 


too acute, and the Ditch ill defended. Laſtly, Couli 


" A } 
7 


Pagan has made the Flank Perpendicular to the raſu 
Line, that is, to the lengthned Face of the oppolil raſt 
Baſtion, the better to defend it, but a Flank thus draw, t. 
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lie to me ſeems too oblique, too ſmall, and too much expos d 
oh | he AR Dp . e 
o the Enemys Cannon, eſpecially it is not 


"| a over'd. Wherefore we ſhall take a Medium between 


ade be vo laſt as the moſt proper, by drawing che Flank 
Pp om the Center of the Place. + | 
vn Our way of Fortifying therefore is, firſt to dra 


ee Flanks from the Center of the Place, which ſeems 

In poſſible to be done in irregular Figures that have no 
enter; but yet we ſhall find means to Fortify irregular 
Places by that Rule: and we ſnhou d not adhere ſo firmly 

Wo this way, if it had not very conſiderable advantages. 

= Tho' tis impoſſible to eſtabliſn any general Rule 
If Fortifying, but what will be defective at length, by =_ 
5 teaſon of the difference of the Angles in different Poly- 9 
ons; nevertheleſs, we ſhall here eſtabliſh a Rule for a | 
Hegular Polygon, which will be as general as poſſible, 

Wy aſſigning to the Flanks and Demi. gorges ſuch pro- 
Portions as may ſuit with the nature of every Polygon : 
iving the inward fide of the Polygon 120 Toiſes, that 

he great Line of Defence may be about that length, 
Wccording to Max. 3. the Demi-gorge, as many Toiſes 
vore than 20, as the Polygon to be Fortify'd has ſides; 
chat in the ſquare the Demi-gorge will be of 24 Toiſes, 

fas in the pentagon, of 26 in the Hexagon, and ſo on as 
Har as the Decagon, in which the Demi. gorge being of 


1 

* 

1 
"oy #4 


o Toiſes is to eqntinue fo in ee Polygons: and the 
» Flank an equal number of Toiſes to four times the 


Number of the ſides of the propos'd Polygon; that is, 
6 Toiſes in the Square, 20 in the Pentagon, 24 in che 
exagon, and ſo on as far as the Decagon, where the 
IF lank being of 40 Toiſes, remains of that bigneſs in 
greater Polygons; that is, in ſuch as have more ſides. 
The reaſon of this increaſe of Demi. gorges and 
lanks is drawn from the nature of Polygons, which as 
he number of their ſides increaſes, have the Angles 
ore open, which conſequently muſt be capable of 
eceiving greater Baſtions ; and leaſt they ſhou'd be 
Wally large, we have fix'd the Demi-gorgesat 30 Toiſes 
In the Decagon, and the Flanks at 40; and if 8 
| thinks 
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general Method by which the Flanks are not made ſo 

great as here; but then the Pemi - gorges become great: 


lig'd to fix em at ſuch a bigneſs, as in the foregoing 


thod, that they cannot exceed 36 Toiſes upon an in 


wou'd be favour'd, and he might with caſe batter au 
ruin the place. i ar ES 


Such Works as are neareſt to the Center of the Place ought 


em, will be the better diſcover'd from the neareſt an 


another more conſiderable : for example, if we have 


RRR N 5 
N - 4 Nr 7 6 als. - - 
* LS. * WE 
22 
* 


thinks em too large, 


jey make em leſs ſhan that. Me 
ſhall in the beginning of tt 


e 3d Part, give another more 


er, ſtill increaſing as the Polygons; without being ob 


Method: for when the Polygons become great, theſf 
Demi - gorges increaſe fo; little according to that Me 


* * 


A Fortreſs ought to be equally ſtrong every where ; 1 
ius command all the places round about. 


"TD HE firſt part of this Maxim is ſelf. evident; be F 


ward fide of 120 Toiſes, in a Polygon of 30 ſides. 


FS + 
4 


cauſe an inequality of ſtrength ſhews the Enemy 


the weakeſt fide. of the place, which conſequently blli* 
mult attack: the Second is alſo evident, becauſe othei 
wiſe the Enemy wou'd cover his deſigns, his approach 


- 


1 45 


aluays to be higher than thoſe that are farther F. 
TD OR thus ſuch Works as are fartheſt off, loweſt, ani 


Th 


moſt expos d to the Enemy, who may eaſily tak 


higheft; from whence conſequently they may be dann 
fended, and the Enemy repell'd, being hindred fron 
covering himſelf in ſuch pieces as he has taken. 28 


The foregoing Maxims muſt be made to agree with ou 
another, as much as poſſuble. L 
I Say as much as poſlible, becauſe when we wou'd toll 
ſtrictly obſerve one Maxim, we often deviate froſ 


min 


nind to increaſe the Second -· Hank, either the Flank or 


Waſtion increas'd to no purpoſe: if we have a mind to 


dod defence that it may receive from the Curtain is 
xen from it, and it becomes more expos d to the Ene- 
Wy's Cannon: if we wou'd have a Gorge e kit 

reat,, the Face of the Baſtion becomes alſo great 


eaker it is, the Enemy atracking it from a larger 


Wm uſeful for 

Wc any. In fine, there is every where advantage and 

advantage; and our reaſon is tojudge-whether it be 

ore advantageous to adhere to one Maxim, than it 
x 


ing in ſuch manner, that the Fortification.mzy not 
cally differ from the principal Maxim. 
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A. Treatiſe of Fortifcationn 13 
Flank'd- Angle will be diminifh'd, and the Face of the 


n ve the Angle of the Baſtion very much open, the 


hich is a fault; becauſe the longer a Face is, the 


ront; and Is want only ſuch a length as may make 
the defence of Out. works; when there 


prejudicial to recede from another; moderating the 
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plate 1. 
F. g- i. 


ſo the Place ſhou'd have the feweſt Baſtions 


ference or Perimeter of the Figure to be reduc'd by 120 


"The Friasr, P yo 


3 3 

24 * , Ts £55 
1 2 5 oe ot 2 ; > © 1 n 
1 th 5 th. * 8 "IFC. # . £524 S 4 

Wet 7 8 


4 
— 3 V © 7 A 85 f v 
"a p ? 1 + * 


0 a. 4+. « a 
2 
5 3 
* 2 5 N 4 
Gps © EP 17 : * 
1 . i Jr 
— * — Ss oo » 
N * 
4 : d * 
* - - WV 
4 " * 7 1 7 £ ; 
1 141 # 
z * _- 
* 15 
* 
« 


2 Fn, 


* ID Friar on. 


Place is ſeldom. regular of it elf; but who t 
there is Field. room about it, from an irt 
- gular one may eaſily make it a regular on 

Which ought to be done as often as one calf 

conveniently,that the Fortreſs may be b J 

in every Place. One might by Max. 3. give the ſide q 1 

the regular Figure 150 Toiſes, to the intent that thi 

line of Defence ſhou'd be about that length, and a E 

\ kak mann 

be, to avoid expence; but if we wou'd have a more vil T 

gorous Defence, and fire upon the Enemy from a le 

diſtance and ſurer, we mult give only 120 Toiſes i 4 ; 

the inward fide of the Polygon. * 

To find out the number of the ſides of the regul: + 


Figure, thav the irregular one propos d, or ſuch a 1 
gular one, whoſe ſides are either too long or too ſhorii 


may be turn'd into; we muſt divide the whole Circy 4 
if the great Line of Defence is to be of about 120 Poi 
and by 140, if we wou d give the great Line of De fen 
140 Toiſes; and the Quotient will be the number 
the ſides of that regular Figure, to which the give 
Figure may be reducd. 

This reduction is eaſy to put in practice, wh en thi 
Place to be Fortified is not extremely Irregular, as 91 


irregular Hexagon ABCDEF, whoſe ſides are loppo'Þ 


by 


igure; for tho of its Nature it has no Center, one may 
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ales of Geometry in their greateſt ſtrictneſs. 
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fily find its Center by approximation, (vi) by find- 


che center of a Circle, which paſſes thro the Three 
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D be of as many Toiſes as you ſee mark'd within the 


Mt diſtant Angles of the Figure, as A, C, E, and that 
ter G mult be taken for the Center requir'd, without 


y conſiderable error; for as Fortification is but an, 


rt, it would be ridiculous to go to obſerve in it the 


* 
i 
* 
. 
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Having thus found the center G of the ir: 
Ire ABCDE, deſcribe a Circle whoſe Radius muſt be 
e ſame. with that of the regular Figure, which has 


en found by dividing the Perimeter of the irregular 
ee by 120. This Radius will be found in the follow. 
able, which ſhews the quantity of Radii of re- 
lar Polygons from the Square to the Dodecagon, the 


ward {ide being ſuppos'd of 120 Toiſes; and likewiſe 


le quantity of the chief Lines and Angles of all the 
lygons that are Fortified our way, which ſuits 
ety well with the Maxims of good Fortification. - 
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on, which has been found by the diviſion, the diſtance 
f 120 Toiſes will divide that circumference into as 
any equal Parts as the Polygon has ſides : If therefore 
hc points of the diviſion be join'd by Right-lines, one 

Wall have a regular Polygon, whoſe Perimeter will be 


on. I have ſaid nuch the ſame ; becauſe it does not 


at is, of the ſame outward Compaſs or Perimeter; 
ou d be equal. APs 
ln this Example, by adding together all the ſides of 
ee given irregular Hexagon ABCDE, we ſhall find its 


Wo, the quotient 7 ſhews that the irregular Hexagon 


Wes are 120 Toiſes each, and whoſe Perimeter will be 
e ſſame with that of ABCD E the propos'd Hexa- 

Wn, namely of 840 Toiſes. And becauſe the Radius 
42 Heptagon in the foregoing Table is found to 


of about 138 Toiſes, if with the diſtance of 138. 


lf then the circumference of a Cirele be defcrib! U 


9 dllow that diſſimilar Figures, which are Jſoperimeter, 


4 qual to that of the Polygon to be Fortified, and whoſe 
rea will be much the ſame with that of the ſaid Po- 


rimeter to be of 840 Toiſes, which being divided by 
| 3 BCDE may be reduc'd to a regular Heptagon, whoſe * 


iſes a Circle be drawn about the center G, the di! 


Wnce of 120 Toiſes will divide it into Seven equal 
ts, and we ſhall have a regular Heptagon, inſtead 
the irregular Hexagon ABCDE. What remains is 

teach the manner of Fortifying that Heptagon, and 
other Polygons. | 

How to Fortify a Spuare. 
HO' a ſquare place be not very fit to be Fortified, 
having too ſmall an Area, and Angles too acute 
Wrecerve Baſtions of conſiderable Strength, by reaſon 
che obliqueneſs of their Flanks; yet I won't omit to 
= the Manner of Fortifying it, becauſe it may ſerve 

a Citadel, and to begin with, in our Method; it being 

Firſt, as the Hexagon is the Second, and the Hep- 
I 0 B tagon 


— 


Little Radius. 


nn 


Plate 14 


Fig. 1 
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from the center G, with the Radius that will be found Ng. 1 : 
In the foregoing Table, in the Column under the Poly- 


1 A Treatiſcof Fortigcation.” Part l. 
tagon the Third, Ge. of the Figures; for the Triangle 
is too imperfe& to be reckon'd in the number of ſuch 
| Figures as may be well Fortified and Defended. -'. - 
plate i. Let ABCD be a Square, which we wou'd Fortify; Wl 
N )g. 2. whoſe center P is found by the inter ſection of the Two Wl 
Diagonals AC, BD, each fide of which, is ſuppos d to 
be of 120 Toiſes: Take upon each of theſe fides the 
Demi-gorges AE, BF, Sc. each of 24 Toiſes, and from 
the center P thro: the Points EF, draw the Flanks EG, 
FH, of 16 Toiſes, after which from the ſame Points 
E, F, thro' the Points H, G, draw the Raſant-lines EH K, 
FGI, which will at the Points I, K, cut the lengthned il 
Diameters, and thoſe interſections will make the Points, 
or Angles of the Baſtions; and this is the whole Opera- 
tion. What remains now, is to explain the Terms, cho 
they have been explain'd elſewhere. . 1 


Ap B Angle of the Center. 
ABC Angle of the Polygon, 
GIQ | Flank d. angle. 

GOH Flanking- Angle. 

IGE Angle of the Epaule. 
GEF Angle of the Flank. 
EFG Angle diminue. 

APE . Flank-forming Angle. 
ABCD Polygon.. 

EGIQR Haſtion. 


AB Inward ſide. 

LM Outward ſide. 

AP Faaius. | 
EG Flank. 

EF Curtain. 

EB Lengibned Curtain. 
_ GI. Faceof the Baſtion. 
FI Line of Defence. 

AI Capital Line. 
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Every Plan ought to have its particular Scale, as the 


Eirſt Figure has Its own, to take upon it the neceſſary 
Meaſures; but we have not made any for the other Fi- 


Hures, becauſe it is eafy to make one, by dividing a Line 
aal to the inward ſide AB, into 120 equal Parts, which 
in repreſent Toiſes, or by applying the length of the 


ward ſide AB, which is 120 Toiſes, to 120 upon the 
qual parts of the Compaſſes of Proportion, GS. 


How to Frtiſ a Pentagon. 


e Demi-gorges, AE, BF, Sc. of 25 Toiſes each, and 


raw as before, from the center P, thro' the points 
F, the Flanks EG, FH, vf 20 Toiſes each, to draw 
ſo as before, from the ſame points E, F, thro' the 
Pints E, G, the Raſant-lines EK, FI, which will by 
ieeir interſection upon the lengthned Radii PB, PA; 
ve the Points of the Baſtions at K, and I, GS. 


' How to Fortify an Hexagon, 


make a Fort well Defended, becauſe its flank'd 
ngle will be more open, the Flank greater, and leſs 


Dl: que, | 

1 Ts Fortify it, take upon the inward ſides AB, BC, 
, Ec. which are always ſuppos'd of 120 Toiſes, the 
ge mi-gorges AE, BF, Oc. of 26 Toiſes each; and ha- 
ing, as before, drawn from the center P, thro' the 


4 ds E, F, of the Curtain, the Flanks EG, FH, of 24 
W oiſes each, finiſh the reſt as in the Two foregoing 


B 2 Dei 


= A Pentagon is fit to make a Fort of ſufficient plate x 
5 Strength, becauſe its Flanks are greater and leſs Fi. 3. 
WWnclin'd than in the Square; the Figure being of ſuch 
ape, that in Fortifying it, one may obſerve moſt of 
e Maxims which are requir'd in good Fortification. 
WE To Fortify it, take upon the inward ſides AB, BC, CD, 
c. which we ſhall almoſt always ſuppoſe of 120 Toiſes, 


| 1 HE Hexagon is yet fitter than the Pentagon, to Rg. A 


＋ * 
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V ))) 
iu 10 Fortify an Heptagosn. 
T* HE Heptagon is yet better than the Hexagon, as WW 
A: well edule the Flank becomes greater, and leſ 
inclin'd, as becauſe both the Flank'd-angle and the 
Demi-gorge become alſo greater. 
Io Fortify it, make the Demi-gorges AE, BF, of 20 
Toiſes each, and the Flanks EG, FH, of 28 Toiſef 
each, which muſt always be drawn from P the Center 
of the Place; after which I, K, the Points of the Ba. 
means of the Raſant- lines 


ſtions will be found, by | 
Fl, EHK, as in the foregoing Polygons. = 
In the Octogon, give each Demi-gorge 28 Toiſe il 
. g. and each Flank 32. In the Enneagon 29 for the Demi. 
george, and 36 for the Flank, and in the Decagon, and all 
the other Polygons that follow it, make the Demi-gorge 
of 3o, and the Flank of the Baſtion of 40 Toiſes; the 
Point of the Baſtion will be every where found by 
drawing a Raſant-line of Defence, at leaſt when the 
Angle of the Baſtion does not happen to be obtuſe 
for when it becomes obtuſe, it muſt be rendred right by 
means of a Semi-circle deſcrib'd upon both the Flank: 

to have a Second-flank upon the Curtain, as we ſhall 
ſay more particularly in the Chevalier de Villes man 
ner of Fortification. #7 


n ..cc = v9 rw 


How to know the Angles and Lines of a Polygon Fort: 
** * fea, by the foregoing Method. —_ 
Nen parts of a Polygon Fortified by any Method 
whatſoever, may be eaſily known by the particu 
lar Scale of the Plan, or by the Compaſſes of Proportion 
which may ſerve as a Scale for all manner of Plans; of 
rather by Trigonometry, without having occaſion fork 
a Plan exactly Fortified, provided the Method be xnowiſ y 
according to which we have a mind to Fortify it, 11 


* 
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the Demi-gorges AE, BF, will be of 28 Toiſes 

kch, the Flanks EG, FH, of 32 Toiſes each, and the 

ſt will be found by inan after the fame 

banner. 

lf the Demi-go rge AE, 28, be bin from the 1umard 
ade AB, 120, t 0 


D eſs 40 2 | 
u 5 The pralrice of it upon an Ocxagon. „„ 
che 1h . E inward ſide AB being ſuppos d of 120 Toiſes,? P 


i F, 25, be alſo taken, the remainder wall be 64 Tai 
r che Curtain EF. 


amber of the ſides of the Figure, as here hy 8, the Quo- 
ent will be 45 Degrees for the Angle o the Center 


hich will be 67 Degrees and 30 Minutes for the An- 
e of the Baſe ABP. 
ny means of thoſe Lines and Angles thus known, 
ee other Lines, and the other Angles will be calily 
ovn by Trigonometry, as you: will fee, 

WS Firſt to find out the Radius AP, in the] ſoſceles Tri- 
=” igle APB, in which befides the Angles, the Baſe AB 
120 Toles 1 is known; one muſt make this Analogys 


A the Sine of the Angle of the Center W 7671 T 


To 11s oppoſite fide AB . 120 
Ky the. Sine of the Baſe. angle 4BP. - 92388 
To ts oppeſite A AP. ale 156. 5. 


. 1 Rading will be found of 136 Toiſes ang about 
Foot. 


t, 1 FI you wou'd have an Analogy, which begins by the 
hicng nole Sine, and is more fit for Practice, let it be thus, 

gon As the whole Sine | 1 00000 

To the Secant of the Baſe. angle ABP 261313 

3 the inward ſide AB 60 

To the Radius AP, 6 1756 5 


8 2 1 . 


f 91h of Regular Partcaion. | 21 


. If the whole Circle or 3 360 Dogreies hs divided by the | 


SPB, which being taken from 180 Degrees, there will 
WE left 125 for the Angle of the Polygon ABC, half of 


late 2. 
big. 7 


e remainder will be 92 Toiſes for the 
n zthned Curtain EB, from which if the Demi- go its | 


* »/ 


. £2 1 


| Plate 2. 
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difference. 


the oblique angled Triangle GEF, where the Two fid: I 
are known (vs.) EG of za, ind EF of 64 Toiſes, 4 9 


greateft EF, 64, to have their difference of 32 hl A 
Take the known Angle GEF, 102. 280. from 180 * 4 


the ſum of che unknown Angles AEP, APE, half of 


then make this Auen 


wi - 7 Pa 7 B b. rtific * But I. 
By the means of that Radius AP, _ ö to be 
of 156 Toiſes and 5 Foot, one may know the Angle off 
the Flank GE, or its equal AEP, iu the 0 15 gl 
Triangle APE, in which the Two ſides AE of Py 
Toiſes, and AP of 156 Toiſes and 5. Foot are known 
as alſo the Angle KAP which they make of 65 eres 1 
and 30 Minutes, in the following manner: 1 
Add together the Two ſides AE, Ap, to have thei ® 
ſum of 184 Toiſes and 5 Foot, and take the leaſt A 
from the greateſt AP, to have 128 Toiſes 5 Foot, theiffi 1 
Take out from 180 Degrees the knowl 5 ;4 


Angle EAP, 6+. 30“. and 112. 30'. will remain fol 


Dae ogg is $6.1 90 Then make this Analogy, 

4 the ſum of whe des AE, 4 4 5.216 Ile „ 

To the difference of the ſame ſides AE, A 128. 

8 the Tangent of half the ſum of the Angles 428 7 
r 14960 

To the Tangen of half their difference | 043118 


to Shack about 46. 12% fas in the Tables for hiſs 
the difference. of the ſame Angles, AEP, APE, whid 
being added to half their ſum 56. 19. we ſhall haf: 
102. 28'. for the greateſt Angle A Ep, or for the Ang] I ; 
of the Flank GEF, which 1s the Angle requird., 

By means of the Angle of the Flank GE F tha; # 
known to be of 102 Degrees and 28 Minutes, one mi 
in the ſame manner know the Angle a:r9vuc EFG i 


alſo GEF the Angle which they make of 102. 24 7 
after this manner. = 

Add together the Two fides EF, EG, to have | 
Toiſes their ſum ; then take the leaſt EG, 32, from thy 


. 


grees, and there will remain 57 Degrees and 32 Minu 


for the ſum of the Two unknown Angles EF E FE EG 2 


WY 


W 
oe! 
MS, 

: 

” 


|. fs the 3 fides EE, E:! 9 96 plants. 
« ol 7 the difference of the ſame ſides EG, EF 32 RR. 7. 
ge ie Tangent of half the ſum of the les 4 Fe, 
e 70 the Tangent of half their difference 26768 


rc, which about 14. d anſwers in the Tables for half 
„. ve difference of the ſaid Angles EFG, ,EGF, which be- 
her Ing taken from half their ſum 38. 46“, the remainder 
A ill be 23 Degrees and 47 Minutes for the Angle 41. 
hen inn EFG, which is the Angle require. 
wißt It to this Angle diminue this found to be of 23: 
| 107 0 5. we add GEF the Angle of the Flank, which 
If e have found to be of 120. 28, we ſhall have 126. 
„bor the Angle of the Epaule, EGI, or FHK: - 
ad if 47. 24. which is double the Angle dimmue, be 
4- ren from 120 Degrees, the remainder will be 13 2. 26. 
8. Wor the outward Flanking-angle GOH, from which, if 
(ESP PB the Angle of the Center of 45 Degrees be taken, 
9608Whe\ remainder will be 87. 26'. for the Flank'd-angle 4 
zii, which will be alſo found by taking from the An- 
le of the Polygon, which is of 135 Degrees, 47: 34 
hahe ing double the Angle d:mimnue F.FG, which has been 
hid und to be 23. 47, and which being taken from the 
ha ngle of the Flank GEF, that we have found to, be of 
Ange Lo2. 28“ the remainder will be 78 Degrees and 4 
Minutes for the inward Flanking- angle GEO. 
tha la the oblique-angled Triangle ket, in which be- 
mig des all the Angles, we know, the ſide, or lengthen'd 
Gi ortain AF of 92 Toiſes, we may find the Line of De- 
(10: nce FI, and the Capital Al, by the Two following 
es, nalogies, 2 S467 9s, 
A. tbe Sine f Al which is half of the Flank'd. 
= - eve NG OS. 69109 
ve "8 - 7o the lengthned Curtain Au | 92 
e So the Sine of the Angle of the Gorge T AF 92388 
wy Ta its oppoſite fide, or Line of Defence FI 122 x 


8 


We 
me” 

J 8 
nt 


ov vhict we ſhall find to be of 122 Toiſes, and about 5 
E WF cot. — 14 | AS 


Plate 2. f 
3 7 166 oppoſite fide or len gtbued Curtain a. 


. 24 4 iT 2 of Fortification: © 5. "Ear? I 
As the Sine of AI F which i 10 l of the Hint 
N 6 910 1 


To cbe iu ! 83) 


which we ſhall find to be of 53 COS and abaut 4 
Foot, to which, if we add the ele Radius AP, which 
we have found to be of 156 Toiſes and 5 Foot, wel L 
ſhall have 210 Toiſes and 3 Foot for the great Radiu 15 
PI, or PK, by means of which, one may find the out 
ward ſi {ide IK, by making the following Wes inthe Th 
Iſoſceles Triangle IPK, | * i 


A, the Sine of the Angle of the Baſe PIK oa 
To the great Radius PK . a1 o. 39 
So the Sine of the Angle of the Center IR den lb 
To the outward . ae IK 4106 


which we ſhall find to be of about 161 Toiſes. 4 
Or elſe by making in the Two ſimilar Triangle C 
APB, IPK, this other ee | wg 


As the little Radius 1 | 156. 58a 

To the inward fide AB 3 120 
So the great Radius I | 210. 1.8 
T0 the outward fide IR beck 161.08 


But che readieſt of all the A ite is the followl ; : 
ing, which begins by the whole Sine, | 


As the whole Wa . > 1 ooocol 
To double thepreat Radius IP. 42 
So the Sine of half the Angle of the Ceuter Tl 
| 238268 

To the outward /ide IK - 1618 


To find out the Face GI, which is not the ſide of 26 


Triangle, the line FG muſt firſt be found in the oblique - 
angled Triangle. EF G, by this en, "i: x 


2 following Analogy in the Iſoſce les Triangle APB, 


2 8 ps 07 A Penh bY "oo 
4 the Sine of the Angle diminus EHE 403 28 
To its oppoſite fide EE 32 = 


| 15 | So the Sine 27 the Angle of the F lankG EF. 97642 


Zo its oppoſite fide FE, 77.2. 


ich we ſhall find to be of about 177 Toiſes and 2 Foot, 
hich if we take from the Line of Defence FI, which 
s been found to be of 122 Toiſes and 3 Foot, for the 
ce e Gh, which was required. 


7 be practice of i it upon an E mmeagon.. 301 4.088 


H E inward fide AB being always ſuppos d of 120 8 
Toiſes, the Demi-gorge AE, or BF will be of 29 Fig. 8. 


Pieces, and the Flank EG, or FH of 36. The reſt will 
chus known by computation. 

lt from the inward ſide AB, 120, the as -gorg ge BF, 
N 6 


, be taken, the remainder will be 91 Toiſes for the 


ter zgthned Curtain AF, from which, taking: the other 


tmi-gorge AE, 29, we ſhall have 62 Toiſes for the 


1 Mrtain EF. 
' 1 f the whole Circle be divided by the dncbet of the 
es of the Figure, that is 360 by 9, the Quotient will 


4.0 Degrees for the Angle of the Center APB, which 


| bs Fog taken from 180 Degrees, the remainder will be 
38 24 o Degrees for the Angle ABC of the Polygon, half 
- 20! Phich 1 is 70 Degrees for the Angle of:the Baſe ABP. 
y the means of theſe Lines and Angles thus known, 
e Fill be eaſy to find out the other Lines and Avgics by 


WT 2onometry, in this manner. 


irſt, to know the Radius AP or BP, we muſt make 


At the Sine of the. 451 of the Center APB 64279 
To rhe oppoſite inward fide AB 02 I20 
So the Sine of the Angle of the Baſe A? 93969 
To its "oppoſit te [1 "Fi or the Radius AP 175. 2. 


a find to be of 1 „ Toiſes, and about 2 Foot. 
nalogy beginning with the whole Sine, is thus, 
AS 
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1 5 1. 4 Trewfeof Porouton. WW Zan 
Plate 2. 25 the whole Sine % V3 At YA 
Fig. 2 5 Tobe Secant of he bn f the we” aur d. 92 4 | 
So 3 the reward ale AB © e bf. * 

To ile Radius AP, or "BD. 2771 N 


By means of this Radius Ap thus known of * 4 | 
Tolles and 2 Foot, one may know the Angle of the Fla 3 | 
EF, or its equal AEP, in the dengan et ata Tian 
* APE, in this manner: Þ 
Add together the ſides AF, AP, to have their fund 3 
204 Toiſes and 2 Foot, and take the leaſt AE from 9 
greateſt AP, to have their difference of 146 Toiſes au 
2 Foot. Take the known Angle PAE from 180 "0 
. to have for the remainder t 10 the ſum of the ul 
known Angles AEP, APE, half of which is 455 9 
grees: and make chis Analogy, ME 


As the ſum: of the ſides AE, 15 20. | 
To the difference of the.ſame ſides AE, AP 146 

So the Tangent of 14 the fum of the angles AP 5 

APE a K 4208 25 f 

Zo che 7. angent of half their d Herence 102 


to which — 47. 390. anſwers in the Tables, bei 
half that difference, which being added to 55 half 
ä ſum 10 of the ſaid Angles AEP, APE, we ſhall ha 
100. 39: for the greater Angle AEP, or for GEF e ſb 
| _ of the F no required. ; 
By means of the Angle of the Flank thus found F. 
be of 100 Degrees and 39 Minutes, one may in tf A 
ſame manner know the aperture of the Angle din 
EFG, in the Triangle GEF, as you will ſee. 
Add together the Two ſides EF, 62, EG, 36, to hol 
their ſum 98, and take the leaſt EG, 36, from the orc: 
_ eſt EF,62, to have their difference 26. From 180 Degre 
take out the known Angle GEF, 100. 39'. and halt 1 
remainder will be 39. 400. for half the ſum of the u 1: 
. r Angles EFG, EGF. Then make this Analogy, | „ 
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I 3 * 46h A * 
9 = 


p JP CO £ * n * Y 3 
A 8 c ba 
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. Of Regular of Fortificatian. t ay 

As the ſum of the fides EF, EE, 2 88 profes, 

To the difference of the ſame. /iaes BF. EQ 26 Ng. 8. 
S the Tangent of balf the' ſum of. the. Al ETG, 
8 EGF F I .: \ nth «I FE 82923 
FJ be Tangent of half their difference 21999 
ren from 39. 40“ half the ſum of Jg. 200, of the Angles 
rc, EGF, the remainder will be 27. 10, for the An- 
e ninué EFG, which is requir d. 0 
the 


it to this Angle diminue thus found of 27. 16“ 
Yngle of the Flank GEF, 100. 390, be added, we ſhall 
Moe 1 27. 55. for the Angle of the Xpauie EGlor FHK: 
a if 54- 32 double the. ſaid Angle 47zuue EFG, 27. 
US. be taken from 180 Degrees, the remainder will be 
. 28. for the outward Flanking-angle GOH, or EOF, 
om which taking the Angle of the Center APB, which 
Ws of 40 Degrees, the remainder will be 84. 28, for the 
WW 2nk'd-angle QIG, which will be alſo found, by taking 
om the Angle of the Polygon which is of 140 Degrees, 
( 321. being double the Angle dimzinue GFE, which 
e have found to be of 27. 16'. and Which being taken 
Im the Angle of the Flank GEF of rob. 39'. the re- 
inder will be 73. 23“, for the inward Flanking- 
eile GEO. W eee SOOT 
ln the oblique-angled Triangle AFT, in which be- 
Nees the Angles, the fide or lengthned Curtain AF of 
i Toiſes is known, one may by the Two following 
n m nalogies know the Line of Defence FI, and the Ca- 
As 7he Sine of the Aug. Al 67965 
hig 7076 oppoſure fide AF 90 


hs WW 5 the Sine of the Gorge-angle TAF 93969 
egre To the Line of Defence TL 126 


1t "ll | 
hich will be of about 126 Toiſes; © _ 


oi 


2M 
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As 


">. N 22 a r. _ ore” 
81 E Een 
5 * a. R 2 . . 


N DA R c 9 
pr * 9 . R 2 \ - WP, * , n = 
« K : Ap WE 5 3 * * 
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Fall — 4 2 o ente. bo Far 


Plater. As the Sine of the Angle Ar Rr | 
Fg. 8. - ae To ita 0 wh ſide A . "Mp | 
1 S the Sine 27 the Angle diminuc Art k. 32 4731 4 7 8 


| To the Capital Al its oppoſite fide | y. 


wail we ſhall find to be of 61 Toiſes, and 2 about if K 
Foot, to which adding the little Radius AP, which ha 


been found of 15 Toiſes and 2 Foot, we ſhall hav 


236 Toiſes and 4 Foot for the great Radius PI, or PK 2 1 
by means of which the outward ſide IK may be foun * 
by the following Analogy i inthe Ifolceles Triangle my 


9 the Sine of the ive of the B e PI. R 9 2 90 4 * | 


To the great Radius R 1 e 6 


8 the Fin of the Angle of 1 the Center 11 642 © 
To the outward fe ae os os 16 1. 


which is of 161 Toiſes, and e s 7 TO Gs 
Or by this Analogy in the two o fimilar lotet TI "Tit 
angles APB; IPK, WW 


At the litth \Reidius 4 1 111005 1 7 12. 

To the inwara ſide AB, 12 

So the great Radius IP | a4 9 
To the outward ide 7 * 


But the following Analogy beginning with the wholf | fe | 
I is the fitteſt. | = 


A. the whole Sine \ © T9 8 100004 * | 
To double the great PRA PZ 4 


So tbe Sine of half the Ang le os the Center x 1450 3 
 Tothe — ſide IK ; 161. 


0 find the Face GI, which is not the fide of a Tf 
Sr of the Line FG muſt firſt be found in the obliqueiG 
angled Triangle EFG, 7 this Analogy, 4 


as 


* 
> 


* r = 8 1 52 i 5 2 3. \ "=." 
2 8 L. 5 4 * * 1 * e * MS 7 
1 8 5 p 4 ba 2 423 
ö $2 þ I a * 1 * A . , ** 23 
4 ” > 4 * Gt A 


rt A 14e Sine of the Angle diminui EFG 45873 Plate CC 


"BE be Sine of the Angle of the Flank GEF 98277 

__ or EE 

17813 1 E » Touts oppoſite fide Fo „ . „ hang. 77. I. 

51.2 ich will be of 77 Toiſes and about one foot, and 
ich being taken from the Line of Defence FI, which 

ut have found to be of 126 Toiſes, the remainder 


oun e Polygon has a greater number of ſides; ſo that it will f 
IPR right in a Polygon chat has an infinite number of / 
es, that is in a Sreigôt line. 8 ; 


* 


u 70 Fortiſi a Place by help of the computed Tables. 


4X FO me times it happens that we have a mind to re- Plate 3. 


51. preſent only part of a Fortified Polygon, ABC, whoſe P89. 
c ſides, AB, BC, are (for example) ſides of a Decagon, 

3 joſe Center cannot conveniently be had; in ſuch a 

| 75 we muſt make uſe of the ſaid foregoing Table, by 

f ſſiſtance and the help of a particular ſcale of Toiſes 

portify the two ſides AB, BC, which we ſuppoſe of 


75. 1 T oifes, in the following manner. 
12% Hlaving taken the Demi-gorges AD, BE, BE, CG, of 30 
6. es each, as they are mark d in the Table for the 


1. eagon, with the diſtance 69 Toiſes and 4 Foot which 
Ie length of the Capital of the Decagon, deſcribe 
hon the three points A, B, C, arches of a circle, and 
n the ends D, E, F, G, of the Curtains: DE,FG, de- 
be other Arches with the diſtance of 129 Toiſes, 
o00088ich is the length of the Line of Defence in the De- 
n, to have by the interſection of theſe Arches the 

ints of the Baſtions at H, K, L, from which draw to 
ARS ſaid ends of the Curtains D, E, P, &, the raſant-lines 
=, DK,GK,FL, to have upon them the Faces HM, RS, 
. LV, and joyn the Flanks DM, Es, FT, GV, and thus 

whole operation is ended. 


RE 5. Point with a great P, ſignifies the Angle of the Baſtion ; but 
44 little p, it only means a Geometrical points The * 
/ 


—_  zJ% „ eue off Hort ifentiods. Part 1 
N Pfote . The computed Tables are alſo very neceſſary to dran 
m. 9. a Polygon upon the ground, which has been deſign'd oi. 
ad drawn upon Paper: for, as one cannot deſcribe a Circ 
upon the ground as one may upon Paper, and as a Poly 
gon is uſually; drawn about a Town to be fortified, th 
foregoing Table mult be us'd in this manner. 1 
Plate 1. To draw an Heptagon, for example, upon the ground 
Ig. 5. having choſen a point as B, where you wou'd have # 
Baſtion, ſtick there your firſt Stake, to draw with an 
proper Inſtrument the Angle ABC of the Polygon 
(which in the Heptagon is of 128 degrees and a half, 
one may ſee in the foregoing Table) made by the tui 
lines AB, BC, which ought to be of 120 Toiſes each 
and having {tuck two Stakes at the ends A, C, make at 
another Angle of the Polygon BCD of 128 degrees and 
half alſo, by the line CD, which is likewiſe of 120 Toiſef 
and at the point A, a third Angle of the Polygon B 
ftill 128.300, by the line AO of 120 Toiſes as the other 
Laſtly, having ſtuck two Stakes at the ends N, D, mai 
there two other Angles of the Polygon ONR, CDR, ne 
Hs 120 Degrees and a half each, by the two Lines NR, DI 
1... which will be of 120 Toiſes each, and thus an Hep 
. | gon will be drawn about the Place to be Fortified, au 
nothing will be wanting but to deſcribe the Baſtions. 
To defcribe a Baſtion, for example, upon the Ang 
B, having mark'd the Demi-gorges BF, BS, of 27 Toi 
each, as they onght to be in the Heptagon, at the poi 
F, S, make with the Curtains EF, ST, the Angles EFH 
TSV, each of as many degrees as the Angle of the Fla 
ought to be of in the Heptagon, (vis. ) of 105 degree 
by the lines or Flanks FH, SV, which muſt be made oc 
28 Toiſes, as the foregoing Table ſhews, for the He 
tagon, marking the two points H, V, by two Stakes: anne 
if the ſame thing be done at the other Anglesof the Po 
gon, all the Flanks will be drawn, and only the Fac. 
. will be wanting, which may be deſcribedſeveral ways 
At the points H, V, make the two Angles FHK, SV 
each of about 125. 20h as may be found in the foregoing 
Table for the Angle of the Epaule in an Heptagon, 1 9 
4 Tl 
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e Regular; Fortification.” gu 
drauf two lines or Faces HK, VK, which will determine 
do Point of the Baſtion at K, where conſequently you ; 
reha ſtick a Stake, or elſe faſten a ſmall Cord or Line at 
Poly point E, and draw it towards K, ſtretching it over 
„ rh_ point H, and likewiſe another Line at T, to 

ich it towards K, drawing it likewiſe over the 
ound V, and theſe two Lines thus ſtretch'd will croſs ; 
ave another at K the Point of the Baſtion. Or elſe _ 

en at H, V, two Lines of equal length (viz.) of 42 

y gon es and two foot, ſuch as is the Face of the Baſtian 
lf, the Heptagon in the foregoing Table; and theſe two 
e tue, being ſtretch'd, and their ends being joyn d to- 
each ger, will give the Point of the Baſtion at the point F 


which will be an example to mark the Points of the 


and 7 A. | 1 Baſtions by. d | | | | I 
oiſeſ r you have no computed Tables, the Plan of what 


= intend to draw upon the ground muſt be exactly 
then ribed upon Paper, that the quantity or aperture of 
—_ Angles may » known by a Protractor, and the 
chf the lines taken off of the Scale of the Plan. 
= bt-lines are mark'd upon the ground by ſtretching. 
Line which is faſten'd to two Stakes, and their 
1 ne th is meaſur'd with the Toiſe or Six foot-Hule, then 
ground muſt be dug or furrow'd along the Line that 
* n the Stakes and Liues are taken off there may be 
mark of a right. line left. 1 T9; 
wo kinds of Stakes are commonly us'd, ſome about 
Fot or two in length at moſt, which are us'd to 
Fla cch the Lines upon ſmooth ground; and others of 
gree r 5 foot in length, which are us'd to draw lines, 
ade en the ground is une ven or full of Buſhes, - The 
e Hes Rings are alſo of two kinds, Cords or thicker Strings to 
e lines, and ſmaller Strings or Lines to make Angles. 


| # ſow 7o Fortify a Polygon with Caſemates and Orillons. 


Vvays: MY HE Two ſides AB, BC, belong to a Dec On Plate 3. 

SY Fortified according to our Method, which ſup- Eg. 9. 

goines the Demi-gorge AD of 30 Toiſes, and the Flank 

Mn, 'Y 1 of 40 Toiles, the inward fide AB being always of 
wh | | 120 
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120 Toiſes; and now the thing requir'd is to ad 
Orillons and cover'd Flanks to this Part of a Decagon 
Take MN, the third part of the Flank DM, for th 
thickneſs of the Orillon, and from the oppoſite Flankd h * 


angle K, draw thro' the point N, the line NQ equal u 
Mr or NI, the half of MN, for the depth of the Caſe 
mate. Take again upon DK the great Line of Defen 4 
lengthned, the Part DR equal to NQ, to deſcribe fro 
the two points R;Q, with the diſtance RQ, two Arche 
which here interſe& one another at O, which muſt Je 
the Center of the cover'd Flank R, Q, which we mak 
round rather than flat, as Mr. Vauban and ſeveral othei 
do, that it may be greater, its Merlons larger, and cou 
ſequently ſtronger, and that it may laſt longer; that i 
that it may longer withſtand the effort of the Enemy 
Cannon; which will happen by reaſon of its concavirhih 
in which the Cannon-ball being, as it were claſp'd, au 
and conſequently being reſiſted by a greater number oh 
parts, won't have ſo much effect as againſt a flat Flani 
which touching the Ball but in one point (as one mal 

| ſay) cannot make ſo great a reſiſtance, as having fe we 
parts which bear the ſhock. - 22 = 

- To deſcribe the Orillon, which we ſhall alſo ma 
round, that it may cover and refiſt the better, draw fro 
I the middle point of MN, the right line IP, perperil; 
dicular to the ſaid MN, and draw from M, the end oy 
the Face MH, MP perpendicular to the ſaid MH, whicir 
will interſect IP, at P, which muſt be the Center of th 
round Orillon, to the intent that it paſs thro' the tui 
points M,N, and that it touch the Face MH, at its en: 
M, otherwiſe it wou'd bunch out and be an Eye. ſore, utc 
I have ſaid elſewhere. VVV 

The cover d Flank RQ being here of about 25 Toiſei 

will be able to contain 9 Pieces of Cannon, three Toiſa 
diftant from one another: and it may be made to hold 
more, if inſtead of taking the third part of the FlanlW! 
DM, for the thickneſs of the Orillon MN, we let thai hu 

proportion alone, and only make MN of + or 8 Toiſc; gl, 
which is enough to reſiſt all efforts. php =. 
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t / Regular Fortification? 33 pf 
ad The Uſe of Caſemates or low Flanks, is chiefly for plate 38 
gon We defence of the Ditch; and with the Cannon to hin- Fg, 9. 
the r the Enemy from making a *7raverſe in the Ditch to 
"ky ting the Miner to the Face of the oppoſite Baſtion, 

al od to ruin all the Machines and Work of the Enemy 

ale = the Ditch, when he has taken it. 

enc The Orillons are a great help to the Caſemates or 
frou ce baſſes, and in a manner neceſſary to cover and 
choc ſerve them from the Enemy's Cannon: for an Orillon 

lt made to cover the Artillery of the Flank in ſuch man- 

ma: , that one may fire againſt the Point of the oppoſite 


then tion without being ſeen from the Counterſcarp, and 
cou chat reaſon we have-drawn the line DR from K 


at 1 


"> Angle of the oppoſite Baſtion. Nevertheleſs ſome 


my re the line or Revers QN, which we have call'd the 
VIE: form of the Caſemate, not to anſwer to K the Point 
an che oppoſite Baſtion, but to ſome point on the Face, 3 


er 4 Toiſes diſtant from the Angle or the ſaid Point, 


lant It the retir'd Flank may be better cover'd, which 


miß e not much hinder the Cannon that is hidden at © * 
ewe em diſcovering the Ditch, which Cannon wou'd 
eerwiſe be ſeen from the Counterſcarp, that is, from 
ma outward Edge of the Ditch towards the Field, when 
tron Flank'd-angle is very acute, which may happen in 
irregular Place. 
088% T'is plain that if the Enemy ſhou'd attack the Cuf- 
gn DE, and make a Breach in it, one might fire on that 
!f th heach upon the Rear, and expel the Enemy from his 
a gment there, from the Revers or Return QN, which 
s eng of Six or Seven Toiſes may contain Two Pieces 
re, Cannon, which will be wholly cover'd. In ſuch 
orillon the falſe Gates or Pofterns are made for 
oiſe lies, and to be aſſiſtant to the Ditch and Out- 
Toiſaßßß 4s ; that is, ſuch Works as are ſeparated from the 
| hoody of the Place. 
Flank hen we have ſaid that the cover'd Flank RO is call'd 
t thaw Flank, or Place Baſſe, it was to diſtinguiſn it from 
oiſes little Trench with 8 Parapet one each fide, which the Befcegers make 
Wart the Meat to be ſecure 7 Flank- ſhot. _ 


ang- 


34% A Treatiſe of Fortification. Part J. 
another cover'd Flank, which is yet retir' d farther in. 

wards than the low Flank, and being rais d above that 
Flank is call'd Place haute, or high Place, in which 
there is another Battery of Cannons, of which we ſhall 
give a Draught, when we have taught the way of draw. 
ing the Plan of the Rampart and Parap et. 
Plate 3. We have alſo ſaid that this low Flank or low Place R 
Fg. 10. jg call'd Caſemate, becauſe Vaults as B are made in it to 
put the Cannons and Ammunition in when there is n 
farther occaſion for em. A, repreſents the Place-Baſſe oi 
Caſemate, upon whoſe edge are the Merlons C next u 
the Port- holes D, thro' which the Cannon cover d by the 
Merlon C is fir'd : The Port- holes are alſo call'd Z12br 
ſures, and when they are ſmall and only fit for a Mu, 
ket, Meurtrieres or P N 8 A 4 f 
That height of Earth which the Cannon is ſet upon 
to fire againſt the Enemy, is call d BaZtery and Plat forn 
but Platform, or Platform of Batteries more proper 
ſignifies ſtrong Joiſts or Planks which make a Squa 
Floor for the Cannon of the Battery. Theſe Plank 
are call'd in French Tablouins, and ſuſtain the wheels ol 
the Carriages, and hinder the Cannon from ſinking in 
to the earth by its weight: and that the Cannon may no 
ſo a roll back, the Platform 1s made to incline a lit 
towards the Merlons, which are that part of the Par 
pet which lies betwixt two Embraſures of a Battery. 
The Merlons C, are as you may ſee, cut obliquely 
as well as the Embraſures D, that the Cannon may all 


+24. 
bo 2 
1 


ſhoot obliquely, or on one fide. The Merlons are con 


monly 9 foot wide within, and 6 without, and in thi 
whole 12 foot, that thoſe which tend the Cannon mi 
be cover'd when they bring it up again after its recoil 
ing, which is uſually 10 or 12 Foot. It is plain this 
the Merlons being all that is left of the Parapet, whe 
Port-holes, or Embraſures have been made in it, to pul 
the mouth of the Cannon thro}, their height and thick 
neſs muſt be the ſame with that of the Paraper. As for th 
Embraſures, their height above the Platform is 3 Fo 
towards the Cannon, and only a foot and a half tower 3 
; t 8 


* \ 
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in. he field, that by help of that ſlope or Glacis the Cannon | 

that ray 4p, that is ſhoot downwards. They are about 3 foot 

rich Mi ide on the inſide towards the Town, Six or Seven on 

hall pe. outſide, and two foot in the narroweſt place. The 

aw. Rt Embraſure begins upon the lengthened line of de- 

|, {iWoce, and the laſt at the Eufoncement or depth of tige 

RQ Wa ſe mate towards the Orillon. 5 5 

it u Batteries are made not only for the defence of, but 

is 0 r attacking, a Place; whence there are ſeveral forts of 

ſeoi Wa tteries, which we ſhall deſcribe occaſionally. EC 

xt ti Therefore when the Platform of a Battery is lower 

the an the Level of the Field, that is, than the Surface of 

e Ground, it is call'd a Hu ried Battery, or Battery rui- 

Mul, re. and Battery de Revers or Murthering Battery, is 
e that beats upon the back of any Place: Hattery en 

apo Varpe, is that which plays obliquely : and Hattet 4 3 

or lade is that which ſcours, or ſweeps the whole 

deri gch of a ſtraight line; for in Terms of Fortification to 

Juan Fler or ſcoure, is to diſcover and fhoot along or ſweep 

nk whole length of a ſtraight line: and Eufilade, is 

1s e diſpoſition of a piece of ground ſo Situated that one 

g in v thence diſcover a Pot where the Enemies retrench 

vnd e m1el ves to fight. | 

iti E, repreſents that little or falſe Gate that we have 

par I'd Poern, and the double line FGH repreſents the | 

ry. "I, ordon of the Wall, which is only us'd for Ornament, * A row 

quei Nove which is the Parapet IK, which we ſhall treat of ie ou- 

ya particularly in the deſcription of the Frofil of the fe 

con by, 0 | f 

5 tb. Of the Enceinte of a Place. | 

1 mA Place, or place of War, generallv ſignifies a Plac 

eco or City regularly or irregularly Fortified, and 

n th hen it is encompaſs d with Walls it is call'd Place 

hei verue and Regular Place, when the parts of its En- 

to pueinte are ſimilar, equal to one another, and equally 

thichrtified: and Trregular Place, when it wants the Pro- 

or th Mrties of a regular one. 

Foo By the Enceinte of a Place we do not only underſtand, 

warde Curtains, Flanks, and Faces of the Baſtions, with 
2 C 2 the 


* p 
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the Rampart and its parapet; but alſo all the other 
Works made about it, as Ditches or Moats, Half: -Moon, ” 
Horns, and Crown-Works. * 
Io be more plain, we ſhall diſtinguiſh three ſorts of 
Enceintes, (vis.) the fir/t or /imple Euceinte, which con. 
tains a Rampart, a Ditch, and an Eſp/anaae or Clach 2 
the Second Encernte, which beſides of this has a Wall 
call'd Chemiſe, when i it is not very thick, with a Chemin "i 
des Rondes cover'd with a little Parapet for the Watct 8 
or Rounds to go about at night: and the h Enceing: 1 ; 
which is call'd Falſe-Braye, and alſo Baſſe Enceini 
becauſe it is a kind of Parapet, which is carried al 
round on the Level between the Rampart and thM 
- Ditch, to defend and hinder the paſſing of the Ditch 
Inſtead of this Work, moſt us'd by the Dutch, W. h 
Hauban only uſes a Tenaille with Flanks, which 3 
raiſes in the Ditch before the Curtain, as we ſhall ful 
ther explain when we ſpeak of this. manner of Fo: 8 
tifying in Part III. 1 
We call Forireſs, Strong Place, or Cit ty, a Fortin 
Place, which contains a conſide rable number of Honk: = 
and Fort a leſs Fortified Place, which is call d F 
Royal, when it has 120 Toiſes for its Line of Deten oY 
which is a rule for all the other lines of the fir 1 
Draught, according to our Method, where it 1s eaſſ 
by the Compaſſes of Proportion, or by 2 bart 
Scale, or rather by Frigonometry, to know the lengll 
of all thoſe lines, ſuppoſing the inward ſide of 11 4 
Toiſes, becauſe the Line of Defence is pretty near 1 
length, as you. have ſeen. But as the Rampart, ta 
Ditch, and the Glacis bear no proportion to the 1 9 5 
of Defence, the following Rules mult direct the Undal 
taker of ſuch a Work. | » 


| The Rampart. wr 

| HE Rampart is a Maſs of Earth which is rab. 
about a Town, to cover the Houſes from tho 
that are in the Field, and to raiſe thoſe that detent 7 | 


the Place as much as is ncedful, that they may ſee thi 2 
Fil 
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other Of Regular Fortification. 37 
oon IF ie1d round about, diſcover the Enemy, and fire on 
mm as far as their Pieces can Ang, ei 
rts o, The height of the Rampart is uſually 2 Toiſes, more 


1 con. leſs according to the height of the Ground without 


£1 


acis Wc Place, which may command it and its breadth at 


£346 
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4 
\ 


titom is about 15 Toiſes, with the Talus which Slope. 
hem ake it narrower at top, more or leſs according as thoſe 
opes are, which can't be determin'd, as depending on 
einne quality of the Soil; ſome Sort of Earth ſticking 

eint ter together than ſome again: for when we have 


d i od Earth we give the outward Talu, that is, the Talu 
d the wards the Field, the leaſt Slope we can, that the Ram- 


„M Dult for the Enemy. As for the zuward Talu, that is, 


on lu; and AB, that of its outward. Here the Earth 
fene the Rampart fills up the whole Baſtion, and in ſuch 
> fl ale it is call'd a ul Baſtion and when the Rampart 
eas lows the Maſter- line or Firſt Draught in a parallel 
cue, as the Parapet does, the empty ſpace which is in 
engi h a Baſtion gives it the name, of Empty or Hollow 4 


f 11 lf tion; and in this empty ſpace cMagazmes may be 


ade to keep Proviſions and Ammunition : and when 
ſtead of this empty ſpace the Baſtion is full, one ma 
Lin Wake Terraßes, that is, Mounds of Earth more or leſs 
nde. Mis d as there is occaſion, call'd Cavaliers, which are 
 Fxnetimes Wall'd round; and always have, like other 
orks, a Parapet to cover the Cannon there ſet in Bat- 
ry to defend the Face of the oppoſite Baſtion, and the 
ition it ſelf, if the Enemy makes a Lodgment in it. 
Cavaliers are often made upon the middle of the 
rrtain near the Parapet, to ſee theField from the Place, 
WP diſcover the Enemy in his Works, and to double the 
ire which defend ſuch places of the Town as may be 
4 C2 attached. 
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73 5  Treatife 7. Foftikbstibh. | Part Lf 
attack d. Or elſe they are plac'd in ſuch a Part of the 5 
Fortification as might be commanded or We e N . 
the Enemy, to cover it. "1 
Fig. 11. As their uſe, ſo their figure aiffers : it is uſually of 1g 
long Square, or round, as A, and ſometimes an O 4 
which 1s rais'd in the Ditch of a Fenny Place, to cover 
a Gate, or to lodge in it a Guard againſt ſurpriſes, ani 
then ſuch a Cavalier ts call'd Hor ſe. ſhoe and Pate beg 
its Figure is very irregular. by 
Inſtead of Cavaliers, little Mounds of Earth are for 1 
times rais'd at the Points of the Baſtions in the ſhape «i 4. 
Traverſes, which are call'd Platforms, becauſe Cannon 7 
are play d on em to fire over the Parapet, and alſo B I 
bertes, whence Shooting along the Glacis of the 
rapet, is a call'd zo Shoot en Barbe, (in the Beard) b 
cauſe the fire of the Cannon raiſing the Glacis of tial 4 
Parapet, and burning its Graſs, does as it were Shave it F 
Laſtly, Upon the edge of the Rampart towards 0 4% 
Ditch, in all the Saliant Angles of the Place GueritW 6 
or Echauguettes are built, which are little rouge 
Towers of Stone, when the Rampart is wall'd, and E 
Wood, when it is only of Earth, in the Shape of a La FL 3 
tern, or as we ulually call'd them in Engliſh, Cent 4% 
Boxes, to lodge in each of them a Centry, or Soldier 5 
hearken, look about, and watch over the Ditch againly 4 4 
the ſurpriſes of the Enemy, and alſo to ſhelter the Cen he 
tries in fou] weather. 1 i 
As theſe little Towers ſtand out upon the edge of all a 10 
Rampart towards the Ditch, the Parapet of the Ran 
part is cut, that one may go from the Terre-plain L I 
the Rampart to each Gaerite or Box. They are made 
about 7 or 8 foot high, three or four foot wide, aud * 
open on all ſides, that the Centries may look even 
way about them. A Centinel on Horſe- back who ſtant 
at any place to prevent ſurpriſes is call'd Pedete, and * 
ſtand Centry is call'd 20 be upon Duty. (in French, e i" * 
en | Cite ) Wo, 
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x jPON che edge of the Rampart towards the Field, 
1 there muſt be rais'd to cover the Beſieg d, a Bank 
arch about 20 foot thick, and 6 foot high, with a 
eile Step or Stair 3 foot thick, and 2 foot or 2 foot and 


* Breaſts 
work. 


, # 
+ 
1 4 4 
U 1 * 
37 


ape he upper part of the Parapet muſt have a Slope call'd 


e b the Counterſcarp, that is, upon the edge of the , 
be ich towards the Field. Such a Parapet is call'd . 
araber, to diſtinguiſh it from the Parapets of other 
orks. - _ 
A little way or Paſlage is left upon the outward edge 
„the Rampart, 3 or 4 foot wide to receive the Earth 
Sg hich may roll from the Parapet, and keep it from fall- 
5 8 into the Moat ; and this Space is call'd Ferme, as 
o Orteil, Liziere, Retraite, Relais, and Pas de Souris. 
hat is left of the Rampart towards the Place is call'd 
or re plain, that is the Horizontal Surface, where the 
efenders ſtand and go to and fro': it muſt be broad | 

ough to draw and turn the Carriages of the Cannons 4:7] 
pon. : | | . 
he Line OF repreſents the Terre. plain of the Ram- Plate 3. 
gt, and the line BC, the Baſis of the Parapet, whoſe Eg. 12. 
Peisht LM above the Rampart mult be Six foot at leaſt, 
being only made to cover the Soldiers which defend 
Mee Place from the Enemy's Cannon; and for that rea- 
n its thickneſs ought to be no leſs than 3 Toiſes, that 
may be proof againſt Cannon-ſhot, and be capable of 

W 8anquerte to raiſe the Soldier high enough to fire over 
and that one may the eaſier get up upon this Ban- 
<tc, which is two or three foot high, it muſt have 
WP: !ealt 2 or; ſteps: and that the Cannon may hurt the 
aemy, the Parapet muſt have Embraſures, whoſe 
| C 4 Merlons 
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& '- 20 A Treatiſe of. Fortification. > an! = 
Merlons ought to be of good Earth, the better to n 
ſiſt the Enemy's Cannon. Ta 7 
+ As the Embraſures do ſomewhat weaken the Parapetiſ 
and the Cannons ſhooting. thro' an Embraſure can di 
cover but ſuch a Space, according as the Embraſure ij 


ner 4c ſs, and that fo there may be ſome place ver 
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OY 


o 
« J — % A 
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ittle ſeen from the Town, and that in the Secon{ 
Flank the Embraſures muſt be very oblique to be uſi 
ful; the Chevalier de Ville, to have the Parapet eve 
where of equal ſtrength, and to have no need of a Bali 
uette, wound have the > we rais d no higher th 
2 foot, that the Cannon might fire en Farbe and wh 
every ſide; and as in ſuch a caſe the Soldiers wou'd n 
be caver'd enough in ſiege time, he makes the Parap 
higher with Cabions or Baskets full of Earth, five «wa 
i fix foot high, and four wide from top to bottom, b 
tween which the Musketeers may eaſily fire: and whef 
a Cannon is to be fir'd, only one of theſe Gabions mul 
be remov'd, and ſet up again after the ſhot; but lei 
the Cannon and thoſe that tend it ſhou'd be too mud 
expos d after the Piece is fir'd, he makes the Rampaſ 
go down with a Slope towards the Place to facilitate 
recoil of the Cannon. | $1 
Inſtead of Gabions, which are alſo call'd Manegumizial 
and Corbeilles when they are leſs, and wider at top tha 
at bottom; one may alſo uſe Barrels of Earth, which 
the Souldier carries to make his Lodgment, or Sacks dnl 
Earth, which are Sacks of courſe Cloath, fill'd wii 
Earth, about x 4 Foot thick, and 11 Foot high, uſetul 
to cover one's ſelf in haſte, and make Retrenchment 
the Spaces between ſerving as Embraſures to fire tho 
upon the Enemy. 85 = 
But as ſuch a low Parapet does not ſecure the Soulja 
diers from Cannon-ſhot, unleſs they ſtand at ſome dil 
ance from it, and that whilſt a Gabion was removal 
the Enemy being upon the watch might ſo level hi 
Cannon as to endamage that of the Defenders; to me i 
ſeems hetter to have a Parapet 6 Foot high, with its Ban | 
quette, and Embraſures in fit places: or if one voi 
| avi 
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rt Of Regslay Fortification.' 2 41 Ko 
o vc no Embraſures, a Terraſs mult be rais'd wir Turfs, 
SG Boards over them to ſuſtain the Cannon, which 
obe lcvell'd any way that one ſhall think fit, with- 
i fearing the Enemy's diſmounting it, becauſe it 
cs it ſelf in its Recoil, if the Rampart be of a rea- 
ble height; and the Enemy ſeeing no Embraſures 
s not know what place to level his Cannon at, as 
knowing whether the Cannon be ſtill in the ſame 
ee that it fir'd from: ſuch a thing may be eaſily done, 
che Enemy will that way be much fatigu'd, as be- 
WS forc'd to alter his manner of ſhooting every now 
"at | then: for as the Defenders expoſe the Month of 
ZI Cannon they fire it, and the Cannon recoiling at 
ſame time ſecures it ſelf from the Enemy, who has 
ing left to do, unleſs it be by beating down the 
le Parapet to lay the Beſjegers Cannon bare, which 


d be a tedious piece of Work, 


4 ' The Ditch. | 
E Dich or Moat is a Hollow or Channel made 
about the Place which we wou'd defend, to avoid 
riſes. The Earth of the Rampart muſt be dug up 
by, that the Rampart and Ditch may be made at the 
time: whence it follows that they bear a pro- 
n ion to one another; for if the Rampart is made of 
a2 bigneſs, one muſt dig the Ditch till Earth e- 
nh be got to make the Rampart, Parapet, and 
ii lanade, leaſt one fhou'd be at unneceſſary Expences. 
ct ween the Rampart and Ditch a Way or Space is 
ents, call'd the Zerme, of about 3 or 4 foot, as we have Plate 3. 
th: ady ſaid, to receive the Earth that may roll down Fig. 12. 
the Parapet, either of it ſelf or from the Shock 
he Enemy's Cannon. DH 
8 bat Edge of the Ditch which is towards the Place 
IKE, is call d Scarp, and that which is towards 
1 Field, as PQ, 1s call'd Cormterſcarp, which 18 com- 

4 nly made round over againſt the point of a Baſtion, 
Ban one may have the more Room in the Cover'd-way, 
won (8 the reſt is parallel to the great Line of Defence. 

havin | All 
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| 42 AA. Treatiſeof Fortiſication. Part i 
All the Heights or Depths'muſt be made with a,Slope 
The breadth and depth of the Ditch can't Pry 
ö determin'd, as depending upon ſeveral Cireumſtani 
and eſpecially the Nature of the Soil: for in Fen of g 


5 1 


places, or where Water does not lie very deep, it 1 
to be made wider and ſhallower, that it may be nl 
troubleſome to the Enemy that wou'd paſs 1t, obliciſ 
him to Bleed the Ditch, that is to drain it dry. I 
we may ſay nevertheleſs; that the Breadth of the Di G 
- ought to exceed the length of the talleſt Trees, or 
Bridges might be made to paſs the Ditch tho' it wall 
full of Water. . A 150 
In Rocky, Stony and High Places, che Ditch mul w : 
made as deep as poſſible, and narrower, the eaſier 
avoid Surpriſes, and to hinder a Scalade, that is to kj 
the Enemy from climbing up the Rampart with 1 
ders; beſides the Stone dug up in ſuch a place whell ik 
1 Ditch is made, wall be uſeful in the Ma If : Foy 
or 
Laſtly, In ſuch places as the Soil is good, the brealf 5 
as well as the Pb. of the Ditch is moderate. Ini 
following Plans and Profils we ſhall allow 20 Toiſes 0 15 
the breadth of the Ditch over againſt the Flank d- ang Eg 
and 15 foot for its depth. The Edge of the Ditch Wal 
wards the Field over againſt the middle of the Curt N 
where it is broader than about the Point of the Ballin 
is terminated by a re. entrant Angle, uſually call'd 
Angle of the Counterſcarp, that each part may be . 
and Flank'd by the oppolite Flank. = ras. 
In a Ditch which is full of Water, about the middf : 
a Bank of Earth or Sand is left, or great Stakes 1 
driven and ſtand about a Foot above Water, to hi 
der the Enemy from paſſing in Boats: and in a 41 
Ditch, about the middle of it is made another leſs Dit AI 
or Trench call'd Cuuette and Cuvette, Sunk till you cod 
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to water, to avoid ſurpriſes, hinder the Befi iegers fr 
mining, and that the Water may drain and leave if 7 
main Ditch drier : it ſhou'd be five or ſix Foot in wail 


if pollible, to hinder the Enemy from wading thro 1 
* 
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{tance 


/ Regular of Fortification. _ 
W covering himſelf in it. When a Ditch is lin d 
In a Wall, Stairs are in all its Angles for the Service 


1 


1 


- 08 o' Clay be very good to build a Rampart, and 
Vill not eaſily moulder ; yet in France and /taly 
Sy build a good Wall, which has its Foundation be- 
the bottom of the Ditch, and which is ſo high 


* 
, 


or: one may from it diſcover the Field, without its 
it wel 1 ring the proſpect of the Rampart, to keep the Rain 

_ Sn deſtroying the Works, and ſuſtain the Earth 
mult WR... :. 13 d, that the R laſt th 
fi. In it is not good, that the Rampart may lal C S 


Wer, and not have ſo great a ſlope. nd | 
hen a Rampart has a Wall, it is call'd Rampart plate 3. 
trau, and the Wall is call'd Revetement, whoſe height Fig. 12. 
Wve the bottom of the Ditch may be 4 Toiſes. Its 
Wndation ought to be of Stone, and its Body is uſu- 

of Stone; but it is better to build it of Brick if 

can, becauſe it does not fly in pieces ſo as it does 

n of Stone. A Cordon is made from its top for Or- 


iſes ent only, with a little Parapet, or Breaſt- work, Six 
- ange high, and Two Foot thick, which we ſhall ſpeak 


ore particularly in the Second Profil. 
he Wall ought to have a conſiderable Tala, as for 
mple, the Fifth or Sixth Part of its Height: And 
eit may be able to ſuſtain the weight of the Ram- 

Wc, it's proper to ſupport it on the inſide with pe- 
or Counter. Forts, which are Buttreſſes, or Walls, Spurt. 
och go partly thro' the Rampart, and begin at the 

des 9 xerement, The Counter-Forts are generally Vaulted, 

cheir intervals which are of about 18 Foot, are 

a with Earth to make them firmer. 


3 ‚ö; ⁵; S Chemm aces Rondo s. 


H E Chemin des Rondes, or Way of the Rounds, 
"3 is a ſpace left upon the Wall between its Parapet 
che Rampart of a Place of War, to hear and lee 
mit what is done in the Ditch, This ſpace does not 
| ex- 
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| bY 4 1 1 Tauben $ "Par . 
| exceed 9 Foot, the uſual breadth of the top f the Wall 
and the Way to it, is thro' Pofterns, or little cue 
which are near the Gates of the Place, that are gene. 1 
rally made about the middle of the Curtains, as bein ; 
the freeſt and moſt convenient place. 
We have already ſaid that the Parapet of the Chal I 
des Rondes, which is rais'd upon the Cordon of thei J 
Wall, is but Two Foot thick, being built rather to keel 4 
the Rounds (the Night Watch) from falling into th q 
Ditch ; than for l , and as it is Six Foo 
high without any Banquette, it ought to have ſmall 
Embraſures or Meurtrieres every Four Foot. Thi 
Chemin des Rondes, which is made of Brick, will eafiy 
be conceiv'd by obſerving the Second Profil, which TP 
— explain anon. hs 


Z. he F alſe Br * , 3 

HE Dutch, who make their Works of Tau . 
only, inſtead of a Wall, make upon the Level bel 8: 
- tween the Rampart and Ditch, a kind of Parapet, call 
Fauſfe, or falſe. Braye, Six Foot high, and Three Toiſl OM] 
thick, with ſuch aBanquette as the other Parapets hav 8 
leaving between the Rampart and this Parapet, a Wi 
Three Toiſes wide, to receive the Ruins which tag; 
Cannon of the Beſiegers may cauſe to fall in this vi 
or Terre. plain of the Falſe-braye. 

The chief uſe of the Falſe-braye 1s to Defend ll 
Ditch ; but I wou'd not have it continn'd along 1 > 
Faces of the Baſttons, becauſe in thoſe places it wou 
be Eufiled by the Enemy's Works: And tho' one mf 
raiſe higher Parapets towards the Point of the Baſtion 
to hinder the Enftlade, yet it makes it no better, 12 
cauſe ſuch a Parapet being once Demoliſh'd, which i 
ſoon done, the Falſe-braye will always be Enfiled; of Y 
ſides, the Ruins of the Rampart obliges thoſe that u 
in the F alſe-braye to abandon it, which gives the Ene 
my an eaſy poſſeſſion of it. Hence it is plain, that ii 
wall d Places Falſe. brayes are altogether uſeleſs, becauſ 
the pieces of the Wall which the Beſiegers — x 

caules 
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t. . | i ill: 
a . , o fall into the Terre-plain of this Work, kills 
Wall. that happen to be in it. e 
ates | 

ene. £4 A 
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Way is left upon the n 2 7 Tos | 
ay, or Co. 


rds the Field, and another towards the Place, and 
1 thi on. Ve | 
Wa To hinder the Enemy ſtill more from an eaſy taking 
the Counterſcarp, or of the Cover'd Way, a Ditch 
th made full of Water, call'd 4vanz-fo//e, or Ditch of rhe 
nter ſcarp. Some would have the Cover'd Way ſunk 
v0u low the Level of the Field, about 2 Foot, that the 
mi orſe may there be cover d, and that the low Flanks 
{tion Ry better Command and Defend it. 
„ be T'o diſturb the Enemies Works, beyond the Glacis or 
ch 9 planade, Redoubrs are built within Musket-ſhot of 
'; beßß e Out-works of the Place, that they may thence 
== Detended. Theſe Redoubts are little Square Works, 
ach 2 Ditch and Parapet, and are Retrench'd Corps 
Cunard. | | 
_— 
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How to deſcribe the Profil.of a Fort that has all Enccini8i 

E + | of the firft king. ja 
Plate 3. HE Profil, or Porfil, or Ortbagrapby of a Work, i 
Fig. 12. © the Section of that Work, when cut by a pla 
perpendicular to the Plain of the Horizon. This 
eaſy to be comprehended by the Figure ADFOR, whid 

is the Profil of a Rampart, and its Parapet ; which bi 

fil ſhews the Heights and Breadths of all the parts 

that Work. 35 bk In =_— 

© To deſcribe the Profil of the Rampart, the Ditch lil 
Eſplanade, draw firſt the Level of the Field AB, ul 

take upon it the Lines "A; 


* 


Plate 4. AC, Baſis of the Rampart, 15 Toiſes. 
Fig, 113. CE, Breadth of the D1tch, 20 Toiſes. 
E, Coverd Way, x Toiſes. 8 
' FB, Breadth of the Eſplanade, 20 Toiſes. 
C2, I Berme, 4 Fot. | 


Draw from the points, A, C, D, E, F, as many hl 
pendiculars to AB, and take upon them the lines 


AH, CT, Height of the Rampart, 3 Toiſes. 
DP, Ed, Depth of the Ditch, 15 Foot. 
FC, Height of the Eſplanade, 6 Foot. 


Draw the Glacis GB, and join the Right-lines call 
PQ, to take upon them the lines - 
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HO, Inward Talu of the Rampart, 3 Toiſes: 
IA, Outward Talu of the Rampart, 3 Toiſes. 
KL, Baſis of the Parapet, 3 Toiſes. 
PR, [nward Talu of the Ditch, 15 Foot. 

V, Outward T alu of the Ditch, 1; Foot. 


From the point L, upon HI, raiſe the perpendicu Y 
LM, of 6 Foot for the Height of the Parapet, as that 


* 


I 


— — — 3 * 1 
+ The Berme is ſo call d, vhet her it be made on the outſide of the 
rapet upon the Rampart, or between the Rampart and the Ditch, 57 


tl 


* . 
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art] "Of Regvle Fortification, © N 

= Hh: FG, and the Banquette added to each Pa- 
t muſt be at leaſt 2 Foot high, and 3 Foot broad. The 
cis MN of the Parapet is drawn by the point E of the 
wy | = cerſcarp, and ends where CK lengthnes cuts ME. 
"his Wl 
wh” 
ch P 
arts ; Rampart, Ditch, Eſplanade, take the lines 
ich aw 7 


E 2 Baſis of the Wall, 9 Foor. us 
B, un 70, Baſis of the Parapet, 2 Bot. | 
% Tal of the Wally 4. Foor. 
1 CE, Height of the Wall, 9 Hor. 
DE, Cheminedes Rondes, 9 Foot. 
E F. Height of the Par apes, 6 Hot. 
an PE, Bere; 2 F bol. | 


ncein 


v 70 4 eferibe' the P rofil of a F ortreſs whoſe Enceint 
©." 75 of the ſecond Kina. 


AE. 2384 f 
1 che lower part of — Wall, o over againſt the Che. | 
1 © Rondes, is added a'Cordon G, which is a Rib, or 
W $6 of Stone- Work made round, aud ltanding out. As 
ga Cordon is but for Ornament, I think it uſeleſs, 
ven prejudicial, as being a good aim for the Ene- 
Cannon. It is plain that the lower the Walls are, 
ess they are expoſs d to the Enemy's Cannon, and 
the * apt to fill the Ditch with Ruins; but they are 
r to be Scal'd. 
= you wou'd have a Cunette in the middle of the | 
Wb, which is ſeldom done, allow 15 Foot for its 
Iain Q, or TV, and as much for its Depth QT, SV, 
an jabout 5 Foot to each of the Two Ta TX, VV. 
n ſuch a Trench is Paliſſado'd, tis Wr on chat 
I e [cowards the Place: 


to deſcribe the P. * of a ſtrong Place, whoſe En: 
- cernte is of the third hind. 


Aving, as before, drawn the Profil of the Rampart, ; 
Ditch, and Ef} planade, take the Jena. 
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Aa as before directed, drawn the Profil of his _ 4- 


Plate 4. 9 CD, Space of the Falſe-braye, 3 7 oiſes. 51 fl i Kh, 

| 5 Ag. 15. DE, Breadth of the Falſe.braye, 3 Toiſes. ol 

| 3 D . Hem bl of the Faſſe. braye, 6 Foot. 
EF, Berme, 3 Foot, © ro th 


Tho' the Falſe-braye be approv' d of but by few, al 
made ſeveral ways, and almoſt wholly neglected by ti 
greateſt Practitioners, at leaſt if made after the Du 

. Method, yet I thought my ſelf oblig'd to give firſt ti 
Profil, then the Plan of it, that you might the better vl 
derſtand what it is, before we explain Mr. Vaubu 
Method, who makes it more uſefuoͤoͤ. 


Hou to repreſent a Profil in Perſpectiue. 


VErſbective in general, is the Art of repreſenting ih 
the Table or Section, viſible Objects, as they appeſ 
in the Table, for that Reaſon ſuppos'd to. be Tra 
parent. Hence it is plain that an Object to be vili_hl 
muſt be at a reaſonable diſtance from the Eye, whiſ 
allo muſt be at a reaſonable diſtance from the Tab 
which we muſt always conceive to be between the Fl 
and the Object. OS 110 eee 
This kind of Perſpective is not often us'd in Fori 
cation, as being too difficult, and altering the Prop 
tion of the Parts to he repreſented, ſuch as are moſt 
ſtant from the Table, appearing always leſs than tn 
neareſt; but a more ſimple and eaſy PerſpeRive is vi 
which is call d Perſpectiue Cavaliere, and Military 2 
ſpective, which ſuppoſes the Eye infinitely diſtant fi 
the Table, which in ſuch a Suppoſition does not at 
change the Figure of the Geometrical plain: And t. 
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this is naturally impoſlible, the Sight not being able 


- 
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reach an infinite Diſtance, yet the effect of it is Uſeſii 
becauſe it ſnews diſtinctly the thing to be Repreſenti 
therefore we ſhall make uſe of it as well for the Pla 
as forthe Profils, in the following manner. = 
Plate 5. | Having drawn the Profil according to the forego 
FE. 16, Rules, draw on which fide of the Profil you plea 
7» 15 from all the Angles, Straight Lines paralle] to _ 
| | | otheig 


] | 


irt - Of Regular Fortification?”?nQ 49 
iter, and of ſuch an equal Length as you think fit; 
Den join the ends of all thoſe Lines by Right. lines, 
nich will make a Second Profil, and ſhade the Parts 
ich you wou'd repreſent to be from the light. 


t "= bw to draw the Plan of a Fort, whoſe Enreinte it of 
Dal =_ the firſt kind. | 
rſt thi E call Plan or 7chnography, the Horizontal Section 


1 of a Military Work: That is, the Section of 
"_ t Work when cut by a plain Parallel to the Hori- 
| n, where the length of Lines, the aperture of Angles, 
= thickneſs of the Rampart and Parapet, and the 
ad th of the Ditch, gr. are ſeen, in their true Pro- 
tion. Se 4 5g 3 
ro deſcribe the Plan of the Rampart, Ditch and Ef: Plate 6. 
nade, draw the Polygon you want, with the Maſter. Vg. 19. 
which we ſhall always make thicker than the o- | 
viſuß r lines, for diſtinction ſake. Or if the Paper is not big 
2h, deſcribe the Triangle of your Polygon as ABC, 
na Curtain and Two Demi-Baſtions. Within the 
he Fj Ls ygon draw the Line DE parallel to the Maſter-Iine, 

A 3 Toiſes diſtant from it, for the Baſis of the Para- 
phich muſt every where follow the Maſter- line at 
oiſes diſtance. Draw again, within that, the Line 
parallel to the Curtain, and 15 Toiſes diſtant from 
or the Baſis of the Rampart, as you find it in the 
going Profils. 1 i 

hen deſcribe outwards, from the point of the Ba- 

for your Center, the Arch HI, with the diſtance of 
oiſes for the Breadth of the Ditch, and the Couti- 
ad th earp IK, which touches in one Point, or raſes the 


regoil ly, draw OPQ parallel to the foregoing Line LMN; 

plea 2 oiſes diſtant from it, for the Breadth of the 

one 1 lanade. 3 W | _ 

othe'll „„ | The 
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the Banquette; and that which we have added in th 


_ cording to the Breadths mark d in the ſecond Pro 
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A Treatiſe ef Fortification. Fat 

The point K is the Angle of the Counter ſcarp, when 
we have added the place of Arms MNM, the better u 
Hank the Field. We have made its Demi -gorges if 
10 Toiſes each, and allow'd 12 Toiſes for each of i 
Sides or Faces M. 5 | "8 

The Coridor or Cover'd Way. LM, is ſaid to be P. 4 
filed from the oppolite Angle of the Epaule R, becauſ 
from that Angle one may ſee all the Cover'd Way. T 
double Line which we have added upon the Terre. pla 
of the Rampart, and in the Cover'd Way, repreſen 
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Ditch beyond the Maſter. line, repreſents the Berm * 
Laſtly, the tranverſal Lines drawn in the Parapet of i 
Rampart, and in the Eſplanade, repreſent the Ga 
or Slopes. | e Fon —_ 

"Ee ene SS 5 | = 5 * 
How to, draw the Plan of a Fort, whoſe Enceinte i 
| | | the ſecond kind. | Ck | * 
Hine, as before, deſerib d the Maſter- line of ü 0 
4 Baſtions and Curtains, draw parallel Lanes wn 


* 


which will be taken, upon the Scale of the Plan, Wn 
there be one, or upon the Compaſſes of Proportion, hi vi 
ing open'd them in ſach manner that the diſtance of - 
points mark d 120 on both ſides upon the Two Line: 
equal Parts, be equal to the inward: fide, becauſe i 
always ſuppos'd of 120 Toiſes. ach oy 

As for the Rampart and its Parapet, they are mari 


within the Maſter-line, and the Wall beyond, wh 
always is parallel to it in every place. The Rampar 


ſo too ſometimes, and then the Baſtions are Hollow, ul 
ealy to Countermine, that is, to make Counter mines 
Caſcans in; which are holes in the Ground like Weiß 
from whence a paſſage under Ground is made to gl 
Air to the Enemy's Mine, which is a Hollow that 
makes under the Place which he has a mind to blow iſ 
with Powder. The firlt Paſſage or Head that is dro 

under Ground, which is but juſt wide and deep enouji 
for a Man to work upon his Knees, is call'd Ga#lcry 
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CO Of Regular Fortification. 5 
when /, in the end of which is made the Chamber of the 
ter tO ne, call'd alſo Fournean, which is a little Room that 
e Barrels of Powder are put into, to blow up the place 
of 18 fign'd. This Chamber 1s a hollow Cube 6 Foot every 
Sy. Sometimes tis made in the Shape of a Croſs, to 
ee the fire a paſſage upwards, when it is fear'd that 
ec Beſieged ſhou'd give it Air, which may happen 
£ Thy | en the Enemy makes it in an empty Baſtion. When 
. pla floor and ſides of the Chamber are dry, inſtead of 
reſent rrels, only Sacks of Powder are us'd; when they are 
in ES, the Mine is made as a hole, which the Barrels, 
Bern Caifſors, of Powder are put into, and they are fir'd 
: — i once by ſeveral Saucidges, or Pipes made of tarr'd 
a nl 
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th, ſew'd in the form of a Gut, which reach from 
8 Forrnean to the place where the Engineer ſtands to 
„ing the Mine. Laſtly, when the Earth 1s rocky,' or 
1e 1 fy n, that one cannot make the Mine in the defign'd Place, 
ie Fourneaux are made, and an Arazznee, which are 
of Feral little Heads that end in ſmall! Mines, call'd 
nes ectes, or Fonga//es, which are ſprung all at once, be- 
] Pro tir'd by ſlower or quicker Saucidges, as every Mine 
Plan, ourneau is nearer to; or farther from, the main Sau- 
7 e, which begins at the entrance of the Araignee. 
of #1 


Inc: e /o deſcribe the Plan of a Fort, whoſe Enceinte is of 
a u the third blind. OTB I0E 


RAW the Polygon as before, with the Maſter- 
| why line of the Curtains and Baſtions. Make the 
Rn part and Parapet as uſual, in ſuch manner that the 
ow, apet be always parallel to the Maſter-line. | Beyond 
2 Maſter-line deſcribe the Falſe-braye every where 
* llel to the Maſter. line, by Two Lines, 3 Toiſes di- 
from it, and as far diſtant from one another for 
Way or Terre-plain of the Falſe-braye, and the 
ce of it. . | 4 1 11 
sec have already ſaid that ſuch a Falſe-braye is not 
noi ch approv'd of, and that Mr. Vauban makes it after 
cher manner, as we ſhall explain in its proper place. 
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1 9 "= 4 Treatiſe of Portifcarion'" 3 Part ih 
We 1156 net mark d the Tala i in Hg. 19. to avoid coll 
en They are only repreſented 1 in large Plans. 


How 10 draw the Plan of a Fort with Hi gh and 
, Xo! SOS 1 
N = W Flanks are made in a Fortreſs 1 to kinder 4 
_—_—_ Paſſage of the Ditch, by ruining with Cannon ij 
r the Ene my's Works and Machines; eſpecially the d 
lery, which he uſually makes in the Ditch, when | 
has pierc'd thro! the Counterſcarp, which is eall'd & 
| ping, to bring the Miner to the Face of the Baſtion ol 2 
after to come to an Aſſault, when the Mine has maiff 4 
a conſiderable Breach. N 2 
Plate 6. Since then Low-flanks are wade to diſcover and flu "a 
Fig. 20, the Ditch, and eſpecially the Face of the oppolite i 2 
ſtion, they ſhould be cover'd by an Orillon, whih 

make has been taught in g. 9. Plate 3. where itz 'b 
| pears, that the Cover'd or Low. flanks anſwer, to * 
Face of the oppoſite Baſtion, it being ſuperfluous u "ui 
they ſhould diſcover more, becauſe they wou'd be m 
expos d, which wou'd be a great fault. 25 
As in theſe Low- flanks pieces of Cannon are put 
the defence of the Ditch, they ought to have a Para on. 
upon their outward edge, 6 Foot high, and 18 or! 1 
Foot thick, with Embraſures, whoſe Merlons mul or 
of good ſound Earth, and a Platform of above 4. «WM 
Tolles for the Cannon to be in. This Parapet co 
the Cannons, and the Orillons preſerve the Low. fla 
that is, hinder them from being broken by the E 
my's Cannon. 4 
The High-flanks are abſolutely neceſſary i in a for 4 

fied — beeauſe they ei the want of the Lol 
Hanks, when they are out of order and broken: 
fides, they oblige the Enemy to make his Trench 7 
Batteries and other Works the higher. They have 
Parapet level with, and like that of the place; that pu 
of the Rampart ' which remains 1n the Demi gor 
ſerving as a Battery for the Cannons, which are placY 
behind that Parapet every 3 Toiſes, when there . 
Embraſu res, as in the Low- flanks. 1208 
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id cot 1 4 | Of : Regular For tification; [1 . | 53 170 
* This Figure, and one's own Reafon ſhews, that the 5% 6. 
n, flank ought to be more retir'd towards the Demi: Fig. 20. 
e chan the Low. flank, whoſe Battery may be level | 
I the Field, that is, 15 Foot above the Bottom of the 


der tt ch, which we have made of that depth ; tho' this: 
non d tery may be made a little lower, to be more out of 
he Gi reach of the Enemy's Cannon. Whence it is plain, 
hen —_— when the Demi-gorge is very large, as by our Me- 
d it happens in the great Polygons, one may have 3 l 
ON, al er'd Flanks, a Low one, a Middle one, and an High 


after Count Pagans Way, as we ſhall ſay more 
. when we explain his Method. But as our Flanks 
d fu great, methinks Two Cover'd Flanks ought to ſuf- 
Three ſeeming more prejudicial than uſeful; be- 
ee when ruin'd by the Enemy's Cannon, they would 
ſo many Steps for him to Mount as he gives A 
„ that is, to Mount the Breach that is made by 
Cannon in the Body of the Place; and when a 
lant fire is made upon ſuch a Breach to defend it, as 
ay happen, if the Breach is in the Flank, becauſe ' 
y be ſhot at from the other Flank, we call it Voir 
Para rechbe (to ſee in the Breach). | 


or! each Cover'd- flank there ought to be a little Gate 
mult! Meru, thro' which one may go out at the bottom 
4 he Ditch without being ſeen by the Enemy. Such 
coy ſtern is of uſe, not only to let ont a Guard to go to 


. oor d about 2 Foot higher than the bottom of the 


939 04k 


e plac ch, aiter the manner of a Parapet, to have ſeveral 


1 in ſuch a Coffer to defend the Face of the op- 
4 | _——- - 14: 2m 
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deep, having on each fide a paliſſado d Parapet, about 
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51 A Treatiſeof Fortification. Part l. 
polite Baſtion, and to hinder the paſſing of the Ditch, 
Such Coffers are only made in a dry Ditch, and when 
there is no Falſe-Braye, which 'wou'd cover them, and 
render them uſeleſs. But in inſtead of Coffers ve 
often make in the Ditch, before the middle of the 
Tenailles, Caponzeres, which are Lodgments 4 or. 5 foot 


3 foot high, as a double cover'd Way, to cover the 
Musketeers lodg'd in it, who firethro' the Mearzzerer il 
and paſs thro' ſuch a Caponiere to get to the Out- works 
Theſe are often made upon the Glacis of the Eſplanade il 
to repe] the Enemy when he endeavours to take the 
cover'd Way. They are uſeful to ſcoure the Dito 
and hinder its paſſage. | 
Theſe Poſterns are made at A, the Bottom of -i 
Orillon, as we have ſaid elſewhere; and below tha 
Place haute, or high Flank, a Vault is made to brinh 
the Cannon into the Caſemate, or low Flank, thro' tn 
Paſſage B, in the upper part of the Orillon, by whihl 
one deſcends to go to the bottom of the ſame Orillogn_ 
From the Poſtern A one may go into the Coffers, whiq 
are over againſt the low Flank thro' a cover'd Alley oi 
Trench, which is made in the Ditch near the Orill 
The length of the Coffer takes up all the breadth Wn 
the Ditch, in this it differs from the Caponiere, whiꝗ 
takes up but part of it. The Beſieger Epaules, that ii 
covers himſelf againſt Coffers, by caſting up Earth 
that ſide that the fire of the Musketeers comes fron 
the Coffer. „ ji © 
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Near the high Flanks, upon the Rampart at the Ang 


of the Flank, Cavaliers are added to fire a great vi 
diſturb the Enemy in his Trenches, break his Batteri 


and diſmount his Cannon. Cavaliers are alſo ere. 


upon the Curtains for the ſame end, eſpecially wh 


there are, within Cannon ſhot, riſing Grounds whi_: . 


command the Place, and which one has not time 
level; otherways it is better to level them, or le 
them when they are out of Cannon-ſhot, which is 
bout 1000 Toiſes point-blank, becauſe then only Ste 
ples or Chimneys can be hit. Wa 
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| Of Regulgr of Fortification. 
WW hen riſing Grounds beat 4e revers,(that is, in the Rear, 
WW: vpon the Back of any place,) in the Baſtions, which 
= the worſt command, or upon ſuch places as ought 
ve defend others, then Traverſes or Parapets are built 
f the Nong the Capitals, about Six Foot high towards their 
. foot nquerte, and five on the other ſide; and when ſuch 
About ils ene the Faces, and diſcover Flanks, Traverſes 
r the e made in the Ditch. But one may hinder a Baſtion 
ters om being commanded, by raiſing its Point; or keep 2 
ork; iWattery from playing 4 revers in a Baſtion, by raiſing 
nad e Flank and Face on the ſide towards that Hill. 
e e aſtly, when riſing Grounds are near the Place, they 
Jitch yt be enclos'd in ſome Out-work, as in a Horn-work, 
in a Crown'd-work whoſe conſtruction will be 
f ght in the Second Part: or elſe when they are very 
iar the Place, as within Musket-ſhot, a Citadel 1s 
brul il: about them, as will alſo be taught in the Second 
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hid ow to deſcribe a Fort with the Place of Arms, and the 


rig 
OO chief Streets. 
ley ( WT. 
r1llo! |. . . Þ 6 
* errtified Polygon , uſually left in the middle of a 
hic own, to diſcover equally from all ſides, and where the 
hat ief Streets end, which ought to anſwer not only to- 
ards the middle of the Curtains to the Gates, for the 
nveniency of the Inhabitants, but alſo to the Gorges 
the Baſtions; that from O, the Center of the Place, 
Ang ee cGovernour or Major may fee what's done in all the 
tacks, and ſend a ſpeedy relief where it is neceſſary, 
„ichout being oblig'd to go to inform himſelf where 
as needful, and that thus ſeeing all the Baſtions, the 
vid diddle of the Curtains, and the Gates, the Town may 
e kept in Subjection. In the Place of Arms the Soul- 
ieers are call'd together to receive Orders, and to Ex- 
1 Wr cile, | Z 
| 1 Its bigneſs ought to be proportion to the Fortified 
Polygon; which, methinks, can be done no way bet. 
D 4 te; 


t I, 
itch. 
hen 
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HE Place of Arms of a Fortified Town, is à great Plate 3. 
Space free and void, of the ſame ſhape with the Pg. 21. 
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the Flanks, which ought to be ſo, becauſe the Gate 


Plate 8 
Fig. 22, 


ä Wy" * & a 3 82 * N 
„ B ae r rs 239 A OE OY: Nan 9 
— N 8 * * ä oak K * * * hk * * N — Ne 3 8 52 * r IA Þ? FEES LD Ne * 
A * 3 N * 1 2 * s N . TA 7 
* 9 * ROS on , by 4 * * 9 N 2 
1 : ; . , n 80 F pl 
3 * _ i 
. E T 3 | 4 
| 2 24 7 
6 A Treatr/e of Fortincation, 


* * Y = * 8 * [7 5 ” I 
a , R ee 5 = a 
Dade os i Elo ed ee 2 "RES? "4 
TS, 5, 8 ds \ YH 
4 en * 
Ms 4+, * 


** * 


7 
90 
- 1 


Part], 
ter, than by allowing for its Radius OG, or OH, when 
the Place is regular, the Length of a Demi-gorge, which 
always increaſes as the Polygon has a greater number 
of Baſtions, according to our Method, at lealt as far uf 
the Decagon. | 
As for the Streets, there is always one made along 
the Rampart, a little wider than the reſt, as of 8 Toiſf 
that there may be room to retrench in caſe of necelliy 
and to ſet the Souldiers in Battle-array, and put em uf 
Order of defence upon a ſudden Alarm. This Space 
ſerves alſo to hinder the Houſes from having any Conf 
munication with the Rampart, the better to ſecure thi 
Rounds, the Guards, and the whole Place. 
The other Streets are made. narrower, as of Si 
Toiſes at moſt in great Places only, for their breadthi 
leſs in little Places, as of 3 or 4 Toiſes. They have 
Communication one with another, and the chief an 
drawn along the Radii of the Polygon, and the lin 
drawn from the Center of the Place thro' the midd\ 
of the Curtains, to anſwer to the Center of the Bi 
{tions and the Gates. I» 
The Gates of the City are generally made at the en 
of ſuch Streets as anſwer to the middle of the Curtain 
which is the ſtrongeſt place, as being defended by boil 
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are in more danger of a Surpriſe than any other Par 
They ought to be 19 or 12 foot wide, and 15 or 
high. f 2 1 


The feweſt Gates that may be, are made in i 
Place of War, becauſe then there won't be occaſion tak 
ſo many Corps de Guard, which are neceſſary to pe 
vent Surpriſes. The Way to them is thro' Vault 
made under the Rampart, in the middle of which ther 
are Orgues, which arg ſeveral long and thick Pieces oi 


PAS in 


a, 
** 


r g 


Timber, arm'd with Iron at bottom as A, half a fool 


. diſtant from one another, and ſuſpended by a Rope Cul 


from the Roller B, which is above, and is let look 

when we woud have theſe Orgaes fall all at once upon 

the Paſlage in caſe of any Enterpriſe, to barr oo We 
| M | 1 


N — 3 . N 3 
art! / Regular Fortification. 57 
when ay a8 a Door. wou d, and tho broken by a * Petard or 
Which anon they fall inſtantly and by their length {till Stop 
umber 8 


1 ay. N 
far A 5 _ = better than Herſes, Lattices or Porteul- Plate g. 
= which are a kind of Door made in the form of a 1.25. 

row of ſeveral Pieces of Timber, arm'd with Iron 
kes as AB, let down by means of a Meulinet or Rol- 
cu where it is ſuſpended by a Rope as the Orgnes , 
em ien the City-Gate has been broken; becauſe a Petard 
Spa break the Herſes without any ſpeedy and eaſy Re- 
Con y, and they may be kept from coming down by 
re ti: ing a Piece of Wood upright in the Grooves made 
| ee Door. caſe for them to ſlide in: or elſe by putting 4 
ft Su er them Chevalets, which are a kind of four- footed · 25e. 
20th e les, as AB, or CD; or an over-thrown Waggo: 
14ve WT he Vault mention'd, has two other Vaults, one on Eg. 28. 
ef u er fide, call'd Corps de Guard or Guard. Houſes, be- 

line e a Guard of Souldiers is there plac'd to prevent 
ni dd priſes. Several Gates are uſually made in the ſame 
=: or Entrance, with ſeveral Guard-Houſes to de- 
che Town from ſurpriſes, and hinder the effect of 
pPetard, but they ought to be made in a winding 
ge, becauſe the Petard or Cannon wou'd break 
ral of them at once, if they ſtood in a right line. 
ach Gate is cover'd by a Half. Moon or Ravelin, the 
to it being over the great wooden- Bridge L, which 
ade in the Ditch of the Place, and is unmoveable, be- 
= ſupported by Pillars of Wood, and ſometimes of 


along 
Colle 99 
ell 


Plate 8. 
Fig. 23. 


in "Se me as B, and for that reaſon it is call'd a Dormant . 
on fa eping) Hriage, being diſtin from another Bridge 


r the Gate of the Place, call'd Pont levis, or Draw. 
ee, becauſe it is drawn up, or let down at pleaſure. 
heſe Draw- Bridges are of two kinds, of which the 
common are call'd the Pn a Fliches, which are 
a food wn up or let down all at once as ABCD, whoſe mo- 
ope eis at CD towards the Gate, and which is ſuſpended 

he other end AB by two iron Chains AE, BF, which 


upon 3s An Engine of Metal fll'd with Powder to break Gates, Portcullices » 
deſcrib d at the cud of the Sixth Part, which ſce. 


are 
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are fix d to the Fleches or ſmall Beams EG, FB, vb 
motion raiſes or ſinks them. EE: ; 
Such a Bridge is none of the beſt; becauſe, as tif * 
Cbevalier de Ville ſays, it is diſcover d when drawn wi 
and if the Fleches break, it can neither be rais'd nor f 3 
down. The beſt are the Baſcule-Bridees, which wil 
ſuch as riſe by the means of a Counterpoiſe with #| 
Bridges ought to be built ſo low as not to be confi 
manded from the Field, and fo wide, that two Wa FE 
gons a-breaſt may go over them. Kos 
A Draw. Bridge is often made only with Traps, til 
is, Planks which are taken off and put on every d a 
There are generally two Draw. Bridges joyn d to ili 
main Bridge, one in the middle, and one next to tif 
Gate, and a Centinel is plac'd at each Draw-Bridge : im 
then the Bridge ſhou'd wind a little, as the Entrance 
the Place does. 9 
Draw- bridges are mals in every Work, that ll 
high-way goes thro'; and when there is no Ravelin ih 
fore the Gate of the Place, a Guard-Houſe is buil: 
the middle of the Dormaut-bridge ; but other wiſe 
built in the Ravelin : tho' when there is no Ravel 
there ought at leaſt to be a cover'd Way M, and beſo 
the great Bridge or Pont dormant, a 200d Paliſade Mai 
with Turn. Stiles O, and a Kail K, to open and ſhuth 'S ; 
the paſſing of Carts. . 7 
Laſtly, in the City along the Rampart are built casi 
or little Houſes for the Souldiers of the Garriſo 4 
that they may be leſs burthenſome to the InhabitanM "= 
Each Caſern has generally two Beds, to lodge 9 
Souldiers, three and three. Half of theſe mount 1 
Guard, and the reſt ſtay to ſecure that Quarter. Ti m1 
Horſe uſvally lodge three or four in a Caſern, and tigh At 
Foot Six. Magazines alſo are made in the near 
Streets to the Rampart, that the Ammunition may bil x 
carried the eaſier. The Magazines of Powder oa 2 
to be the fartheſt from one another, and in the clolci 1 
places that may be. by 
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= 70 draw the Plan of a Fortification upon the Ground. 

a4 k nk ͤ Way to deſcribe a Fortification upon Paper 

nor differs much from that of drawing it upon the 

ich ond; for here you cannot uſe a Scale and Compaſſes 
"1 meaſuring of Lines, nor a Protractor for meaſuring 

bn t inſtead of a ProtraQor, ſt have a*Gra- en ire 

be co ples: but inſtead of a Protractor, you mu ; ment men- 

o WI ter, to draw upon the Ground, Ang les of as many tion'dby the 

L 4 rees as you pleaſe, as we have taught in our Iutroduc- thor. 

Ps, th # to Mathematicks;andinſteadof a Scale andCompaſles, 

* "7 muſt have Stakes to faſten Lines to, and a pretty 
chain divided into Toiſes and feet to meaſure lines. 


> f 4 5 Ve have already taught how to deſeribe upon the 
ge: a nd the Maſter-line of the Curtains and Baſtions, 
> nce n we ſhew'd how to Fortify by computed Tables: 
lit remains is to teach how to draw about ſuch a 
ee the Plan of the Rampart, Berme, Ditch, Cover d 


_ „, and Eſplanade, which muſt be done before the 
— th be dug up. . | | 
iſe av ing drawn thro' the middle of the Face of the _ 7- 
1vel ion the line AB, as near as one can, perpendicular . 21. 
3 f t; take on the inſide of the Face from I to B, 15 
N aaa es for the Baſis of the Rampart; and on the out- 
_ of it from I to D, 4 Foot for the Berme, from I to 


20 Toiſes for the breadth of the Ditch, from E to 


* 


„ Foiſes for the Coridor, and from F to A, 20 Toiſes 
a en = c the Eſplanade, HH | 
rig we have not mention'd I C the breadch of the pa- 
120 Wet, becauſe that breadth mult be taken upon the 
ge W ree-plain of the Rampart, which is not yet rais d. 
ar 8 Poing prepar'd things thus, with a Spade or a Plough 
199 le on the inſide thro? the point B, a furrow parallel 
nd iche Malter. line for the beginning of the Rampart, it 
ca Wu wou'd have hollow Baſtions, and on the outſide 
2a 7 ro' the point I, another furrow parallel to the Maſters 
ough ne alſo for the Berme. - 0-7 
elo The Ditch is eaſily drawn, if thro' the point E, the 
Mov atericarp be deſcrib'd parallel to the Face of the 
- allion, when all the cover'd Flank can defend 15 
4 5 Dite 
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Ditch, otherwiſe it muſt be drawn to the revers or bai 
part of the Orillon, if there be one. For the rounding a 
\ 


the Ditch, take a Line 20 Toiſes long, or as long as thi 
breadth of the Ditch, and faſtening one end of it 0 
the Point of the Baſtion, the other will deſcribe thi" 
Arch requir d. ee 30 Oh of 
Laſtly, Thro' the point E, draw a line or furrow pu 
alle] to the Counterſcarp for the cover'd way. 10 
may do as much thro' the point A for the Eiplana&, 
but it is not ſo neceſſary, nor ſo eaſy by reaſon of H 
unevenneſs of the Ground, twill ſuffice to make th 
Glacis of the Eſplanade loſe it {elf gradually towards tie 


Field, about 15 or 20 Toiſes off from the Cover'd Wa 


, 
5 


% * 4 * 4 m_ 
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How to raiſe the Rampart with its Parapet, and 11 

 »  #/planaae with the Farth dug out of the Dutch. | 
Hs deſcrib'd upon the Ground the Plan of tha 
Rampart, Ditch, and Eſplanade as before taughM 

we mult begin with the Foundation of the Ramparins 
which is dug down five or fix foot, when the Earth wi 

not firm enough, and deeper, as J or 8 foot, when th 

Soil is Saudy, and in ſuch a caſe it is pav'd with Plank 
fometimes Piles are ſtuck in it, which are great Oakes 

Stakes, ſharp at one end and arm'd with Iron at ea 

end. Theſe Piles are driven into the Earth as far as ti 

* or Beetle. Ram can drive them, then their heads are fix'd with 
| Stones that are forc'd between them; or elſe whey 
there is Water or moving Sands, the Piles are faſten 1 
together with croſs. pieces of Wood, like a cloſe Lattioſ 
pinn'd with Iron, to fix the heads of all the Piles, upoi 
which a Floor is made for a Foundation; and if thi 

Earth be moving, the Piles are driven a little {l2nting ft 

to reſiſt the puſh of the Sands. _ 
Flate9. That the outward part of the Rampart may bind the 
FS. 24. better, tis cover'd with Turfs made in the Shape of 
Wedge to cleave Wood as ABCD, and whoſe lengi 

AD is 15 inches, breadth AB 6 inches, and thickneſs 15 

BC, the bigger end which ſtands outwards, 5 inches 

As for its thickneſs at the other end D, we ſhall leave 
1 1 8 
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art I undetermin'd, becauſe it depends upon the ſlope 

Yr bac nich is given to the Rampart; and the Workman | 

ding ot cut the Turfs according to that ſlope. The beſt 

as th rfs are got in Meadows, becauſe their earth is bet- 

f it u bound together by the roots of the Graſs. 

be the ving laid the firſt Turfs along the line AB, for Plate g. 

beginning of the Foundation of the Rampart, peg IE. 26. 

0 pain Turf to the Ground with a good wooden Pin. 

oon this firſt Bed of Turfs lay another, and upon that 

anak Wh i cd, and ſo on up to the top of the Rampart, in ſuch 1 

of nner that the Second Bed of Turfs cover all the 

ke tRMMnts of the Firſt, and the Third likewiſe may cover all 

rds joints of the Second, and ſoon as the Figure ſhe ws. 

| WE very Turf muſt have a ſtrong wooden Pin thro' it, 
do bind them the better, Branches of Willow a- | 

. 1 t an inch thick are ſtuck Horizontally into the fore- 

h. tr of the Rampart, each thro' two Turfs to hinder - 

of this Earth from falling. | 


aug he ſpace between the Rows of Turfs muſt be fill'd 


£4" 


mparigh the Earth of the Ditch, well beaten with Ram- 
1th rs or P:/ons, which are pieces of Wood F or 6 foot 
en U g, with Iron at each end; which are held by two 
lankWWndles about the middle of them, when they are us'd 
Oake eat the Earth. Pavers commonly uſe them in beat- 
t ea down the Stones when they pave the Streets. 
as th he Earth muſt be wet when it is ramm d, that it 
wi joyn the better, and thus a foot of Earth will be 
wheif uc d to ſeven or eight inches: and to keep true to 
aſten ſame Talu, one mult uſe the Hanging Level CDE, 
attiooſe eve l or Slant CF ſuits with the ſlope of the Talu, 
, upolf ing CF to a board laid along the beginning ofthe Ta- 
if hin ſuch manner that the Thread GH may fall upon 
ating line, which ought to be parallel to the fide CD, or EF. 
1 he Terre. plain of the Rampart is made to incline 
1d the ittle towards the Town, as well to let the Water 
e of 1M that way, as to facilitate the Recoil of the Cannon, 
engl lich thus goes out of Sight of the Enemy recoiling 
jeſs r Every ſhot: and tis levell'd about a Foot higher 
1ches n it ſhou'd be, becauſe of its ſinking as it recoils. 
leave | Trees 
it 
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Trees are planted here, and eſpecially Elms, whic 
are the beſt: their Roots are uſeful in binding 
Earth: of their Timber are made the Carriages for i 
Cannons, and of the Boughs Faſcines, which are Fi 

gots of ſmall Branches. 
Upon the outward part of the Rampart, at the ll 
of its Parapet, that is, level with the Terre-plain, 8 
ſtack Frarſes, which are Square Oaken Stakes, (i 
Horizontally, within Six inches of one another, ſig 
ing 10 or 12 foot out of the Ground, to prevent Scala 
and the Deſertion of Souldiers. + +3". 
Plate 4. When the Rampart is finiſh'd, and the Earth will 
Fig, 27. ſettled, the Parapet muſt be rais'd upon it after il 
ſame manner, Six foot high on the fore ſide A, au 

foot high at the back ſide B, covering it with Turk Wl 
both Sides, and alſo on the top, tho' tis better to vn 

it with Hay-Seed, or ſome Herb which does not g 
very high. | g =_ 

Lou muſt leave, as we have already ſaid, a Way (Wn 
between the Rampart and Ditch, call d Berme, i 
Strengthen the Rampart, and ſtop the Earth of 
Parapet, which might fall of it ſelf, or by the Shock 

the Enemy's Cannon, and without that Berme wf 

fall into the Ditch and Spoil it. 1 Wi 

In making the Talu's of the Ditch, which mull 

the laſt things that are made, becauſe they might nn. 
broken during the other work; their Earth may ſeſ 

for the Eſplanade, which ought to be Six Foot hi 

and 15 or 20 Toiſes broad, as we have ſaid elſewhe 

and which, as much as may be, ought to be of Stone 
Pebbles cover'd with Turf. a CGH 
Works of Earth ought not to be made in Winter, | 


_ reaſon of the Froſt, but in Summer, when the Ea 

1s dry; the beſt kind of it being Clay or Marle, wha 

binds beſt, and does not require ſo much Tala, beſi 
it produces a great deal of Graſs, whoſe Roots make 

firm and ſupport it. 5 e 

Sandy Earth is not good, and gravelly worſe, bei 

hardly kept up without a Wall, whoſe Foundation 
ml 
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Part 
hin be laid as thoſe of the Rampart, or elſe by 
15 t = ing down to firm Ground, and filling up the Hole 
for 
re E bles, which bind ſo well together, that Stone it 
is not harder. Dane; 
the ſ ne depth of the Foundations is reckon d from the 
ain, i_ 
8, ſtu train the Talu's of the Wall, which beſide its Talu 
— Int to widen a Foot and a half at bottom on each fide 
n Taln is commonly equal to the ninth part of 
th Walls height, which is about 4 Toiſes above the 
frer ii om of the Ditch. Whence it follows, that to lay 
, WF oundations of the Wall right, you muſt know 
"uri e height tis to be ß. | ff 
to Rho in the Profils we have made the thickneſs of 
Ot gr 
n fora general Rule, becauſe that thickneſs ought 
Nay WW ter, according to the Nature of the Soil that it is 
me, pport, firm Clay not wanting fo thick a Wall. as a 
of or ſandy Soil. It is generally made four Foot 
hoc half thick about the Cordon, that is the height 
e wo de Rampart; and three may do, if the Maſon's 
l be good. 2 | 
_ Wc have faid elſewhere that Eperons or Counter- 
1g 0 ng | 
ay (cobetter able to ſuſtain the Earth which is always 
ot hi ling outward : and here you maſt note, that when 
ewh e is a Wall, there is no need of a Berme or Fraiſes, 
tone uſe a Wall is ſteep and can't be ſo eaſily Scal'd : but 
may have Palifado's at the Foot of the Wall, or 
nter, ad ſtraight pieces of Wood, about a Foot thick and 
e EH oot long, ſunk half way into the Earth, as near to 


* 


, whit another and the Wall as poſſible, to hinder it from 


beſos under. mined. | F 
make The Rawpart muſt be made before the Wall is built, 


e, bei of the Ditch, and alſo to give the Earth of the 
part to or three Years time to fink and ſettle; 


1dation 
_ nl other- 


h Mortar made of hot Lime, mix d with Gravel and 


Ground to the Level of the Ditch. They ought to 


tkeit the more Solid: and this is calFd'Rerrazze. 


Wall 9 Foot, nevertheleſs that ought not to be 


are added to the Wall, to make it Stronger, and 


zrwiſe it won d hinder one from carrying the Earth 
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b otherwiſe as it puſhes mightily, and eſpecially af 
Rain, the Wall wou'd have much a-do to ſuſtain it; aui 
be in danger of being overthrown. The Wall may wil 
built of Stone; but Brick is better, becauſe a Canna 
ball only makes a hole in it, without beating it to piece 
When the Ditch is digging, Pillars are left untouch Wn 
of the ſame Earth which is taken away, call'd Tem 
(Witneſſes) by which one may find out how many Cul 
bick Feet or Toiſes of Earth have been taken away 
Several Sorts of Inſtruments are us'd to dig and ca 
up and down the Earth and Stones, the moſt comm. 
of which ſhall be here explain'd in their Order. Bull 
before, we muſt tell you that when the Ditch is du (Wl 
deep that the Earth cannot be thrown out without zi 
ing up, a Bridge mult be made for the Workmen abo 
7 or 8 Foot high, that ſuch as bring up the Earth, a ; 
ſuch as go down empty-handed, may paſs at the fa 
Plate g. time without diſturbing one another. This Bridge ſh: 
Fiz. 28, made of ſeveral ſtrong Planks faſten d to one anoth 
and ſet upon Treſſels of different height, that i 
Bridge may riſe gradually, and Barrows of Earth wh 
be eaſier wheel 'd up. + 4 


An Erplanation of ſome Tnflruments us'd in Fortificatii 

| to move the Earth, and break Ground. 4s 

| HE Inſtruments us'd to break Ground, that ii 
to dig and open the Earth in order to carry 
elſewhere, and make Ramparts and Parapets of Mil 
are firſt the Pic An, ſo call'd becauſe it pecks and opeij 
the Ground. Its Iron is ſharp-pointed and a Foot lon 
with a wooden Handle about 3 Foot long. 1 
The MaZtock, of about the fame bigneſs as the fo 
going Inſtrument, but different in this, that its poi 
Is 3 inches broad, and that tis very uſeful in hard ani 
{tony Ground, where the Pick-Ax makes only an hole. 
The Wooden. ſpovel, of about the ſame length as thi 
other two foregoing, to throw the Earth into the B 
rows, or into the Tumbrels, to carry it to anoth«i 
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0 Regular Fortification.” 653 
nis Shovel is uſüally all of Wood, and ſometimes plere 6. 
nas Iron at the end, or all round the Bit, that it may Fig. 20, 
ame longer and enter better into Clay or hard Earth. 


þ 2 5 
* 


WE vrfs are uſually cut with it. SS . 
= The Sade, whoſe lower part is all of Tron and _ 
uare ac top to fet one's Foot upon, when earth is dug 8 . 


ithout Pick. Ax or Mattock. 8 
= The Crow, which is a Bar of Tron about three or 
ur Foot long, to heave up Stones by putting one end 
it under n to ſeparate and lift them from the 
rh, and hoiſt them upon the Hand- Bar rows. 
hat the Crow may take the better hold, it is gene- 
i bent and turn'd up at the end, and when it is ſo 
ir, the French call it Pied de Chevre (Goat's foot : ) 
ad the better to raiſe Stones, under the Crow, which 
inſtead of a Leaver, a little Stone or a piece of Wood 
laid to ſerve for a fix'd Point, or Center of Motion, 
ich the Maſons call a Bear. . 


> E/anation of ſome Inſtruments us d in Fortification, 
8 to carry Earth from one Place to another. _— 
HE Inſtruments us d to carry Earth, are firſt the 
I beel. Rarrou, which conſiſts of two Arms, a 
heel and a Box or Trough in the middle, which is 
d with the Earth of the Ditch with a Shovel, and 
AG 5 carry it to the Rampart, Patapet, or cover d 
, Oc. "To wa”. | 
1s figure ſhews, that by lifting up its Arms or Han- 
es one Man may run it along. Theſe Handles ought 
be about a Foot and a half long beſides the Trough, 
ich is 7 inches deep, 16 long and 15 broad to hold 
aut a Cubick Foot of Earth. MEE a 
1ST he 7ambrel, which is a Cart with two Wheels, rail'd 
bottom, with Planks on the ſides held by four large 
eces of Timber like Joiſts, call'd Blades; this is us d 
b carry Earth and ſuch little Stones as are dug up; for 
e great and heavy Stones, which the Ornaments and 
RW" gles of the Baſtions are made with, are carfied in 
BP -8g0ns which are are made ftronger and go upon 
pur Wheels =_ Thes 
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ess A Treatiſeof Fortification. Fan 
The Deſſer, or Panier, made of Ozier twigs. prety . 
deep, carried generally upon the back with Braces of 
Straps ot Leather, that Men thruſt their Arms thy 4 
to carry the Panier, which is only to take the Earth 
little way. It holds about half a ſolid Foot of Earth 
The Hand Barrow, which is an Inſtrument of Wood 
uſually of Beech, with four Handles about 2 Foot loi 
a piece, with a Grate, or Bars in the middle, to lay 1 
Stones upon, that are found in the Ground, that th 
may be carried by two Men to the place where th 
— ĩᷣͤ 54 5; 8 3 
Maſons uſe a Stronger Hand-barrow to carry hell 
Stones by the helpof ſeveral Men. They alſo uſe oi 
of another kind, made like a Ladder, to carry cant 
Stones to build with, and other. Materials in Tron 
which hang from this Barrow by four Cords and 
Iron Hook. 5 : 


wh 
How to raiſe the Plan of a Fortification in Perſpect 
1 Kipp Art of repreſenting in Perſpective an O 
ö rais'd upon its Geometrical Plan, is call'd al 
graphy, whether this repreſentation be drawn in tn 
or in Military Perſpective, which we ſhall uſe here 
being fitteſt for the Matter we treat of, becauſe 2 
have ſaid elſewhere, it does not alter the Geometrll 
Plan, and ſhews what is rais'd, and diſtinguiſhes e 
Part in particular as well as true Perſpective, wi 
requires a deal of time, and is very hard to ſuch 
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wer behind; the higheſt Parts therefore you ma 
av ein Black without fear of a miſtake. Taking 
en all the Perpendiculars, which go from the Angles 
te Plan of the Parapet, of one length, according to 
height that you wou'd give. the Parapet, which 
ed be greater than it is in reality, that the Plan 
look the better; joyn the ends of all thoſe lines 
cn Black lines, and the Parapet will be rais'd, if you 
v lines downwards from the outward ends to the 
's which anſwer to the right lines, as AR, Oc. 

WT hen draw the Perpendiculars, CO, EF, and all the 
ers which go from the Angles of the Plan of the 
upart, of the ſame length as you deſign for the 
ht of the Rampart, and joyn the ends of thoſe 
oendiculars by the right lines OF, OL, &c. that is, 
| . are not hid by the Parapet, whoſe height LM 
ve the Rampart muſt only be mark 'd on the inſide, 
the Rampart will be rais'd, if likewiſe you draw 
SET 2lu's, as FD, gc. Fe | 
ST aitly, take downwards the Perpendiculars PS, HT 
all the others, which ſhall go from the Angles of 
= Plan of the Ditch, equal to the depth that you 
a give the Ditch, and joyn likewiſe their ends by 
a: lines, at leaſt ſuch as are not hid from the Eye, 
SS you will have the Ditch ſunk without any Talu, 
ach it will not be difficult to add, or to end the reſt 
hout any further directions. 
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The SECOND PART. ; 
* 0 


30 : c 
Conſtruction of Out-Works 
'Y Out Works we underſtand Works made uh 
rais'd beyond the Ditch of a Fortified Place, 

cover it, and hinder the Enemy from tali 
Advantage of the Hollows, or of the Riſing Grouui . 
which are uſually without Counterſcarps; for ſulM:1, 
Hills or Hollows may make Lodgments and Curtai r 
that is, Coverings for the Beſiegers, and ſtand then}; 
good ſtead in carrying on their Trenches, and raii r. 
Batteries againſt the Town,  _ E 
This ſhews how neceſſary Out. Works are, vii 
are the moſt important Pieces of a Place of War, Mie 
as the Armour of a Fortification : So that Places wi It 
have no Out-Works, can't be ſaid to be well Fortiter: 
becauſe, as De Ville ſays, however ſtrong the Rampi 1 
of the Place be, if it is not Arm'd, that is, cover'd vi 
good Out- Works, it cannot reſiſt long, being contin 
ally batter'd by the Enemy who is very near it; wheral 


the Out-Works ftop the Enemy, retard his Deſign 


7 


while Succour is expected, if they are well made · 
kept, and eſpecially if the Ditches be full of Water. 
Tho' one might think that for the defence of o Fs 
Works, a ſtronger Garriſon is requir'd, becauſe othe NO 
wiſe the Troops of the Beſieg'd wou'd be oblig'd iWWbinc 
diſ-unite, which wou'd render them leſs able to wi rge 
ſtand a ſurprize: Let if it be conſidered that the To 
being beſieg d, the Enemy is fore d to attack the Ou e C 
Works, which may be defended by the ſame _— a ace, 
| on 
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Nuldiers as wou'd defend the ſame Place if it had no | 
Works, whilſt the Body of the Place is ſafe, there 
Dig no need for Souldiers to defend the Baſtions, 
ich are not attack 'd; it will appear that there will 
rce be occafion for any more Souldiers, becauſe a 
centries in the Baſtions, and a few Souldiers in 
eduard. Houſes to prevent ſurpriſes, will ſuffice. _ 
ve ſhall endeayour to make the Out- Works as large 
ooſſible, becauſe little ones cannot be long kept; for if 
ir Parapets are once broken and open, they mult be 
ended by a great number of Souldiers, which they are 
WD ſmall to contain, and one cannot make Retrenchments 
hem to defend Breaches with ſafety; beſides there 
o room to get out of the Way if the Enemy ſhou'd 
eu in any Bombs. 1 
ee. ſhall here only deſcribe the Plan or Ichnograph) 
theſe Out-works, without mentioning their Profil 
WO: thography, becauſe their Heights differ according 
be ſituation of the Place where they are made, and 
orcding as the Place is higher or lower. If there» 
SE you always remember this Maxim, (v/z.) That the 
Hh, 8 which are fartheſt from the Place, ought to 
een and commanded by thoſe that are neareſt, there 
be no other Rule, but Judgment and Experience, to 
ermine the Heights that muſt be given to the diffe- 
e Kinds of Out- works, the Conſtruction of which 
oss. 1 


e deſcribe the Plan of a Fort with Ravelins and 
"W + Moons. 
E Name of Ha,. Moon is generally confounded Plate 10. 
Lvich that of Aavelin; but here by a Half. Moon Ps. 29. 
ih Underſtand a Kind of a detach'd Baſtion, as 
NN, made juſt beyond the Ditch, over againſt the 
int of the Baſtion to cover it, ſo call'd becauſe its 

MP 2< is an Arch in the ſhape of a Creſcent: And by 

u avcl;n a little Ont-Work plac'd upon the Angle of 

ue Counterſcarp, over againſt the Curtains of the 

þ ace, and made at leaſt of two Faces, and two Demi- 


E 3 gorges, 
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| oy A Huff of Fo | 
| Plate 10. gorges, as FEG, to cover not only the Flanks, i ; 
At. 29 alſo the Bridges and Gates, and to defend the H U h 


lines parallel to the Faces, and to one another. 


if cation. 


- "Jan I 


Moons, which as we have ſaid, are before the al 2 
of the Baſtion, when it is too acute. I ng 

The Conſtruction of Ravelins is different, accordiſ 3 
to the Manner of Fortifying: But it fi gnifies li 
which way they are made, if their Faces do not milf 4 
too acute an Angle, and be neither tao long nor u 
ſhort ; 40 or 50 Toiſes being ſufficient for their leni 
and about 60 Degrees at leaſt for the Aperture of bl 01 
Angle. To follow this Maxim, we ſhall thus deſcriahti 
the Ravelin, the 

Deſcribe from the Twoends A,B, of 4 Curtain 
with a diſtance equal to the lengrhned Curtain Ab, ; oa 
BC, Two Arches, which here interſe& at E, il ik 
which point you muſt draw to C and D the ends of i : 
inward ſide CD, the Faces EF, EG, which will be ee 
minated by the Counterſcarp at F and G, for I nol . 
the Ditch already deſcrib'd; and you will have | .- 
Maſter-line of the Ravelin, to which add on the of WO, 
ſide a Ditch about 10 Toiſes broad, and on the infi (al 
Rampart of the ſame breadth, and a Parapet 3 Toll 
broad, that it may be Cannon. proof, and all thi 


We have drawn the Faces EF, EG, to the Cen I uf 
C,D, of the Baſtions, that this may be defended by 38 
Faces of the ſaid Baſtions. Flanks are ſometimes 300% 1 
to ſuch a Ravelin, as HK, IL, which we have mal 1 | 
perpendicular to the Curtain of the Town, after 
have made the Faces EH, El, of Fort Toiſes ead 1 | 
Which is ſeidome done, becauſe ſuch Flanks are of 1 3% 
tle Advantage, encreaſe the Exyence of the Ditch, a 
hinder the Flank of the Baſtion from being ſo well of 


ver'd, becauſe they ſerve as Parapets to Eeſiegers ol 1 * 
they have taken the Ravelin. * "ee 


All theſe Ravelins are uſually made of Earth, 10 
ſometimes they are Wall'd, eſpecially when they 60 
Gates and Bridges, that they may laſt the longer, a 1 


is neceſſary in ſuch Places: And when they are wal 2p 
Wa 
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e, and conſequently muſt ha wen greiter ale 
ey ought to have Fraiſes, at leaſt, below the Parapet, 
me Enemy ſhou'd run up eaſily into the Ravelin 
rg the Slope, which muſt be great, ſuppoling the 
uk to be of Kalk! TR 
To deſcribe a Half. Moon, lengthen beyond the 

ch of the Place, that Part of the Parapet which is 

r the Banquette of the Face of the Baſtion, in ſuch 
aner that the Two lines MN be each equal to half 

WD<mi-gorge of the Baſtion, and draw thro' the Two 
Is N of thoſe Flanks MN the Faces NO parallel to 
counterſcarp: And you will have the Maſter-line 
ne Half. Moon, to which add on the outſide a Ditch 
WS T oiſcs broad, and parallel to the Maſter:line, and 
the infide a Rampart of the ſame breadth, and a Pa- 


X 2 1 2 
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et 3 Toiſcs broad, with Two lines parallel to the 
es NO. „„ 1 — 
eas this Work is only made to cover the point of the 
iion, which is ſeldom attack 'd, unleſs its Angle be 
c cute, which can only happen in an irregular 
ae, it is not often made: And as the Face of the Ba- 
n is fooner attack d than its Angle, which is de- 
aed by Two Flanks, that all the Face may be cover'd, 
ill be better to lengthen the Faces of the Half. Moon 
ite to the Counterſcarp of the Ravelin, as PQ, PR, 
then that Work RPQ changes its Name, and inſtead 
JS being call d A- Moon, tis call'd Counter- Guard, or 
” wh 14, tho“ by that Word Enuveloppe, call'd alſo 
n, be uſually meant an Elevation of Earth made in | 
e Moat to Fortify it, when it is too broad. 1 5 
By Counter. Euard is allo meant a Tenaill'd Horn- 
JF ork, whoſe Front is open'd on each ſide from the 
arp to the Counterſcarp of the Ditch of the Ravelin, 
WP tat One ſide of the Tenaille have no Communica- 
pon with the other. Tho' ſuch a Work, whoſe Con- 
= ction we ſhall teach in the Third bart, when we ſhall 
plain Mr. Zombelle's Method, be of excellent uſe 
D cover a Ravelin, which then is call'd a Tenaill d 
% Hoon, or Forn'd. Half: Moon; yer conſiderng the 
%Y. > B 4 Ground 
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; 9 1 ö 9 Treaife of Fortificaion..” ; 8 1 
| Ground it takes up, tis better to have a Horn · Wos | 
wich Demi-Baſtions, whoſe ConſtruQion follow, 


be 2 _ How to ae ſcribe a Horn-Wark. . | 'M 
Orn-Works, uſually call'd Horns, are = ſever] = 
Ways, according to the quality of the Soil, 1 

3 Place where they are to be erected, which is gen 
rally beyond the Ravelin, to cover it and the Curtzul # 6 
of the Place. Some of them have their long ſides, whiahi 
are call'd Wings, parallel to one another, and perpe 
7 1 to the Curtains of the Place, and theſe of 
e beſt : Others grow narrower towards the Tm our 8 
da others on the contrary, widen towards the p 
Some are made with a ſingle, and others with a doullf 
Tenaille, but the beſt of the Horn- Works is tag 
which is made with Two Demi. Baſtions, which 1 | 
ſhall begin with. 1 | 
Fate 11. Draw from the Two Angles A, B, of the Epaule: 1 bo 1 
' Fig. 30- the Parapet, the right lines AC, BD, parallel to oi. : 
| another, and to the line ES, which divides the Curta 5 by FT 
FG into Two equal parts, at right Angles, and each boi by: 
them equal to the Great Line of Defence, or 1 
Toiſes, or a little longer, if you wou'd have ſome Spa 
left betwixt the Rampart of the Horn and the Ditch 
the Ravelin, and have the Horn defended from Wo 
Body of the Place, and the Wings AC, BC, from thi 15 
Face of each Baſtion. Draw the line CD, which will mY » 
be divided into Two equal parts at 8, by the interſeRio 7; 4 
of the line ES. On the Two parallels AC, BC, tain 
the lines CH, DI, each of them equal to CS, or DS WN * 
half of the line CD, and draw the lines CI, DH, 5 all 
make. the ſingle Tenaille CKD, which wou d bee 9. 
nough if you wou'd have a Horn. Work with a ſingl F. 
Tenaille, but if you wou'd have a Reinforc'd 7. a 8 nt: 
that is, a Tenaille fortified by a Curtain between Two | ra 
Demi-Baſtions, divide each of the Tenailles CK, 950 . 
into Two equal parts at L, M, and the lines CL, DM, le 
will be the Faces of the Demi. Bullicar: And to have re 
their Flanks and Curtain, draw from the Two ll ow 


D the.Conftruition of Out- Mori. 73 
l. to the point E the Middle of the Curtain of the 
ee, the Right-lines EL, EM, which will be cut at 
MC | by the Two lines DH, CI. Laſtly, draw NO for the 
lain, and the Two Flanks will be LN, MO. Thus 
will have the Maſter-line of the Horn, to which 
HS muſt on the inſide add a Rampart with its Parapet, 
on the outſide a Ditch, all of the ſame breadth 
in thoſe of the Ravelin ; as for the Height, tis evi- 
t that it ought to be leſs than that of the Ravelin. 
: will be proper to add to the Angle of the Counter- 
Doof this Horn, a Ravelin to cover its Flanks and 
lain: This Ravelin will be deſcribd the ſame way 4 
Sat of the Place, (vis) by lengthning the Curtain : 
n either {ide as far as the Malter-line at P, Q, and 
ibing from N, O, the ends of the Curtain NO, 
the diſtance NQ, or OP, Two Arches, which 
tinterſect at R, Oc. . 1 
o make a Horn-Work with a double Tenaille ha- Plate 12. 
as before, divided each of the Tenailles CK, DK, Fig. 31. 
wo equal parts at L, M, draw LM, which will 
vided by EF at right Angles, and into Two equal 
420, from which point take upon the lines EF, 
gaual to CL, or DM, to join the Right, lines PL, 
LS which will end the Maſter-line of the Tenaille, 
1 hich you muſt add a Ditch and a Rampart with 
c arapet, as before. N 
ih he Situation of the Ground does not always give 
1 leave to make the Wings of a Horn- Work parallel 
re another, and in ſuch a caſe you may give it an- 
r Shape: And when it widens towards the Field, it 


4 . 


11d a Queue D'Trondelle, or Swallow s- Tail, and 


In its Wings come nearer to one another towards 
ls Field, it is call'd a Contrequeue D [ronde-Hork, or 
5 2 nter. Swallow's- Tail, whoſe Wings, if poſſible, muſt 
1088 rawn Perpendicular to the Faces of the Baſtion, that 
them, they may be the better defended. When a 
| 8! /ow's-Tail has Two Tenailles it is call'd Bonnet 4 


. 
'-. 
by 


e e, or Pricſt's.Cap, the Conſtruftion of which 
is 8 | | | 
Hou 


4 


Plate 12. 
+ Big. 32: 


Plate 12. 


N. 33. 


delle, and the fitrſt has its ſides parallel, as you vill 
4 irſt then, to deſcribe a Crown with Three Baſtiol 1 & 
draw, as before, the Two lines AC, BD, parallel too 
another, and alſo to the line EF, and ſomething ſhorl| $ 7 


7 A Treatiſe of bogen. 
How 70 deferite, a Benner 6 4 Pritre... ch | 
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Huta: as be fore, the Two lines ac 79 
arallel to the line EF, and of what length y 1 
pleaſe, The that it does not exceed the reach of a Mus: 
— upon that line EF, FG, the third part of CF or 


and make the fingle Tenaille CGD, each Face of wh 4 
muſt be divided into Two equal parts at J, L, to mi - 


there a double Tenaille as before, by joining the Riz 


line IL, and making the line HO equal to CI, or 


then. draw OT, OL, and the Two Wings CK, DV, 
E the middle point of the Curtain of the Place, vil 4 


muſt be terminated at the Counterſcarp of the Rand 


when there is one; or when there 1s no Ravelin, 2 1 _ 


Counterſcarp of the great Ditch. 

This Work has been call'd Bonnet 4 Pritre, been 
being made with Three Saliant-angles, which in Te 
of Fortification are call'd Angles Pits, and of 'Twolf 


entrant Angles, which are call'd Angles Morts, and 
ing wider at the Head than at the Gorge, it is li 
Prieſt's Cap. It was chiefly invented, to take 

Springs and riſing Grounds, whoſe loſs may be hu 
to the Inhabitants, and hinder them from de fend =o 


the Place well. my 


How to de ſcribe a Crown. 


York, is a kind of Horn-Work made up of Ti 
Baſtions, or Two Demi-Baſtions and a whole Baſtion 
the Middle: this laſt is uſually made like a Queue D Ing 


than the reach of Musket- ſhot, that the middle 
ſtion, which projects towards the Field, may be 
fended from the Body of the Place : And at C, D, wil 
the lines AC, BD, make the Angles ACF, BOE of 1 


0 each, which will be eaſily done by 20 J - | 


HE Crown call'd alſo a Croun d. Worb and on 1 


in Eh td, * 
** 2 E * n * 8 - 
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" "2 © Of che Conf 
8 ry the length of the line CF, or DF to O upon the 


ies, where you muſt make as many Baſtions, allowing 
fourth part of the inward fide CF or DF, for their 
ri. gorges CG, FG, DG, and for their Flanks GH. 

nis Work muſt have a Ditch and a Rampart with 


WE chat the Parapet ought always to be 3 Toiſes broad, 
Wc aſt, that it may reſiſt the Enemy's Cannon: Yet 
ave given it but half that breadth along thoſe 


Baſtion of the Place, that from that Face it may 
uind with Cannon, in caſe that the Enemy ſhou'd 
eg ic, to hinder him from covering himſelf with it. 
ven, to take in ſome Commanding Ground, Paſ- 
01 or Cavin, that is, Hollow Place where the Enemy 
r intrench or cover himſelf, or for any other rea- 
(GS you are oblig'd ro make the Wings of a Crown, 
fe a Horn- Work out of Musket-ſhot, Returns or 
hh idrings muſt be made about the middle of ſuch 

css in the following manner. +24 "Fi 


Ac. BD, draw from the Two points K, the lines 
h BE perpendicular to AC, BD, and 20 Toiſes long each, 
"ll draw from the points L towards the Shoulders A,B, 
. oe parapet of the Place, the Two ſides LN, which 
1 | be terminated at the Counterſcarp of the great 
la rb, to which at the ſame points L, draw perpendi- 
rr Flanks or Shoulderings LM, which will ſerve to 
end the Crown that will be made at CD, as before 
+ LI Hake 9 oa 
ee have in this Work, as well as in the foregoing 
"8s, drawn the ſides LN, to the Angles A, B, of the 
I aule of the Parapet of each Baſtion of the Place, 
VE: they might be defended by the Faces of thoſe Ba- 
2 i ſtions: 


fruttion of Out. Morl.. 7 1 
Wm the points C, D, Two Arches to ſet off upon each p;,;, 12. 
them the fame diſtance with your Compaſſes, &c. Eg. 33. 


Wo is EF, which will be the Center of an Hexagon, of 
ch CF and DF will be Two ſides, and C, F, D, Three 


WP arapet, like thoſe of the foregoing Works, obſerv. 


Ws GH, which are almoſt parallel to the Face of 


a ving taken off the lines AK, BK, of about 10c pla- 13. 
es, more or leſs, according to the length of the g. 34. 


\ 
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ſtions: and we have made the Flanks L M perperlif 
cular to the Sides NL, that the Angles L being rid 
ones might be ſtronger and larger, and that the Fla 
= LM might by their obliquity better defend the Fiel( 
= * _—_ Jo deſcribe a Crown in the Figure of a Swalloy ili 
8.35, Tail, draw as before, AC, BD, parallel to EF, and abo 
the length of the inward Side of the Place, and a; il 
| fore make a Baſtion at the Angle F, and only . 
 Demi-Baſkions at the Angles CD, to draw from the 
Points I to M the Center of the Place, or to any ot 
Point of the line MEF, the Wings IK, IL, which u 
' Counterſcarp will terminate, gc, Si * 
This Work, by reaſon of its largeneſs, is to bei 
ferr'd to other Horn- works, eſpecially to take in ny 
lace, or any other Building of importance. Whef 
way into the Town goes thro' a Crown, it muſt nn * 
carried on thro' the. middle of one of the Curtain 
and Cover d with a ſmall Ravelin, as we have done 
this Work, and the two foregoing. —_ 


* 

4 . : >. 
i ö : * 

* 


S How to deſcribe a Couronnement. out 
Plate 15. (HO! a Crown be alſo call'd Couronnement, : 
Fig. 36. 1 by Couronnement we {hall here underſtand a . 
of Earth, ſometimes rais'd about the Head of th 
Horns which have two Demi-Baſtions to cover them 
take in Ground and keep the Enemy at a greadl 
diſtance. We ſhall make it larger and more capaciu 
than uſual, the more conveniently to range in kn 
tle- array ſuch as are neceſſary for its defence. 
The Horn being deſcrib'd as before, lengthen beyoul 
its Ditch that part of the Parapet which is parallel 
the Face of each Demi-Baſtion, from C to D, ſo ti 
each line CD be of 30 Toiſes, which ſhall ſerve a 
Flank towards the Place, and which you muſt div 
into two equal parts at the points &, thro which 30% 
muſt draw from the Epaules A,B, the right lines Gil 
El, each of them equal to CG or DG, to joyn the 1 
HI, which will be divided at right Angles and in 
two equal parts by EF, which alſo divides into tg 
= equa 


= 

4 3 

iy r 
45 4 * N 


* 


ce, and that'of the Horn. 2 
then at the two points H, I, with the line HT make 


& l, which will be equal and interſect at F upon 
une EF, where a Baſtion muſt be made, whoſe 
ni. gorges FK, FL, muſt be the fourth part of FH, 


1 pe inward fide FH, or FI. Theſe Flanks muſt be 


ne FO equal to the inward fide FH or FI, as we 


3 gain, make a Baſtion at each Angle H, I, making 
SE Demi-gorges MN, IN, and the Flanks NP as before, 
2 the Point of each Baſtion will be terminated by 
interſection of the Lines of Defence KPQ, LPO, 


83 or 10 Toiſes broad, and a Parapet within, at 
iz Toiſes broad, without any Rampart, the Level 
eee Field ſerving inſtead of a Rampart, becauſe ſuch 
LR ork being at a great diſtance from the Place ought 
e very low to be commanded by the Horn, which 
uch a caſe is call'd a Crown'd. Horn, which is alſo 

of a Horn made of two Demi Baſtions and a whole 
ion. The cover d Way, which goes along the 
ch of the Couronnement, ought to be digg'd down 
s the Level of the Field, becauſe this Work being 


a 


| low, as we have ſaid, and the Terre. plain of its 
part jult Level with the Ground, the natural fall 
he Ground will be the Glacis of its Eſplanade: 
che Ditches ought to have a communication one 
ch another, when they are full of Water. 


The Conſtruction of Traverſes. 


\Rarerſes are Works of Earth in the form of Para- 
pets, made facing, or ſlanting toward the Enemy, 
| to 
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+40 | FI, 2nd the Flanks KM, LM, the fifth part of the 


N | WO, BDO; and you will have the Maſter-line of the 
ronnement, to which you muſt add a Ditch with- 


* <> 4 * 

x r * * 

enn r * * : 1 2 

7 1 N 75 J 
3 E 
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= al parts at right Angles, both the Curtain of the plate 15. 
Fig. 36. 


Angle HI, IHF, of 30 degrees each, by the lines 


on from the point O, which is found by making 


already done before, where that point O has been 
aderd as the Center of an Hexagon, whoſe ſides 


3 
C 


to keep him from paſſing a narrow place, and ſhut li 
out of the Ways thro' Marſhes and Feuns, or beta 
Rocks; or any other paſſage of importance: as al Wi 
cover one's ſelf from being eld, and then tuch 
Traverſe is call'd Rideau (Curtain) tho' in Term 
Fortification, Iideau ſignifies alſo a ſmall riſing Gu 
long ways upon a Plain, and which is ſometime; if 
+ molt parallel to the Front of a Place. This Trav 
is us'd before Bridges and Gates to intrench one's (cl, 
reſiſt the longer, and to retard the Enemy's. deſign, WW 
expectation of Succour, or elſe when any unexp4_li 
Accident happens, to make a better and more adj 
tageous Capitulation. 5 
Traverſes may be made how you pleaſe, and as ] 
different ways you think fit. They are uſually vs 
with one or ſeveral Ravelins, or with a flat B 
ſo call'd becauſe it is made upon a right line, tha 
in the middle of the breadth of the Way which ea 
be ſhut up from the Enemy, We ſhall here men 
four ſorts, which are the moſt common, and I vl 
the moſt uſeful. Fox 
Plate 16. The firſt kind of Traverſes is made of a R 
Fg. 37 having each Demi-gorge CD, CE, and the Capita 
equal to the ſixth part of the breadth AB. Tub} 
The ſecond Traverſe is made of two Ravelins Wn 
the firſt, which make a double Tenaille. wil 
- Fig 39. The third Traverſe is made with a flat Baſtion in 
middle of the breadth AB, whoſe Demi-gorges CO 
and perpendicular Flanks DF, EG, are equal to Wn © 
ſixth part of the breadth AB, and the Capital 
equal to the Gorge DE. = 
Fig. 40. The fourth Traverſe has two Ravelins, equal to 


Fig. 38. 


theſe Traverſes, and a Parapet, as uſual, on the iu 
to coyer thoſe that are in it. You mult add ali ©: 


+ 


to cover the Souldiers that defend the Traverſe. 

rraverſes are very uſeful, if they are plac'd one be- 
another where a Town can be attack d but on one 
TN . tho' one may uſe other Out-Works one before an- 
r after the manner of Traverſes to fatigue the Ene- 
and oblige him to raiſe the Siege. ; 


/ cheConſtruition of Out- urs. 79 
> Ends. A, B, the Flanks AK, BK, to ſhoulder, that 


— * y 
* 
od ＋ 
2 


; #2481, 
WE: perience ſhews that ſeveral Traverſes rais d one 
re another, are alſo very convenient to avoid the 
a of the Bomb or Granado, becauſe if it falls in- 
(WS Traverſe, it ſtays there and is conſum'd without 
Motion, becauſe the Souldiers may hide themſelves 


Ind the other Traverſes till the Grangdo or the 


l . om! is burſt. FT 

75, Confiradtionof Citadel. 
cane or Citadel is a ſmall Fortreſs, ſometimes of 
1 four, uſually of five, and ſeldom of ſix Baſtions, 


e the Square is too imperſect, and the Hexagon 
o great, which is uſually erected in conquer d 
ns by che command of the Prince, when he miſtruſts 
= oyalty of the Inhabitants, to be ſecur'd againſt 
rebelling, or to defend them when they are duti- 
r to puniſh them if they ſhou'd revolt. To this 
sche Citadel ought to command all the Town, 

whe efore it mult be built in the higheſt place, eſpeci- 


in rhen the Town is encompaſs'd with ſeveral Hills, 


e the charge of levelling them. 


= 
9 7 


* a be the Point of one of the Baſtions of the Town, 
2087 adius AB mult be of Jo or 80 Toiſes. This Pen- 


4 


0 % muſt be Fortified as before taught, in ſuch man- 
vi bat two Baſtions advance into the Town, and that 
, hole, Curtain may directly face the Town, and 


= 


Mo: it in Subjection: which to do the more effectu- 


Toll 2 Cavalier muſt be rais'd upon each of theſe two 
6/015 to batter down the Houſes and Structures of 


in lace, in caſe that the Enemy ſhou'd have taken it. 
Citadel muſt have a Rampart of 10 Toites with 
its 


Wo deſcribe a Pentagon fit for a Citadel, its Center A Plate 17. 


Fig. 41. 


_ 70 4 Treatiſe * Fottification.* * Ws = 
|. Jig 3 of three, a Ditch of 12, « Cotidor of a ST 
4 '- an Eſplanade of twenty. m 
5 The defences of the Place towards the Citadel u . 1 
16 2 be broken, by continuing the Faces of each Baſtion WW... 
= |  Afaras the Ditch of the Citadel, leaſt thoſe defem - 
= might ſerve the Inhabitants in caſe of a Revolt, or 2 | 
iN Souldiers to take the Citadel: for the Town ought ray. 
11 be Fortified againſt the Citadel, but the Citadel Aga _ 
170 the Town. That therefore the Citadel may the b+li+, ; 
i". command the Town, it will be proper to have a p 
. lin before that Curtain which enters into the Pull) { 
* leaving a great ſpace between the Ditch of the ci 
4 and the Hguſes of the Town, to hinder Plots M 
i the Inhabitants might carry on againſt the Ciuſ 
14 who in ſuch a caſe can only approach 1 it openly WS : 
1 with Trenches. Such a Space is call'd Explenetia is 
14 Citadels have uſually but two Gates, one toy 1 
* the Field, to take in Proviſions and Ammunition, o 
th Snccour in time of need, and (hence it is call'd the hr 
Me cour-Gate,) which ſhou 'd never be open'd but to re 
. Succour. The Citadel is built part within and t 
1 without the Town, that the Governour of the Ci 
1 may be Maſter of its Entrance towards the Fiel 
$110 well as of its Entrance towards the City, . 
1 When the Citadels are detach'd from the Bord 
1 the Place, they ought to be rais d between the 1 "at 
#4 and the place where the Enemy might encamp, toi v 
il der his approaches on that Side. Theſe are not g 
N voantageous as when part of them enters into the he 
I becauſe they cannot keep the Inhabitants in awe, Mt 
Fo eaſily hinder them from correſponding with the Y 
Wer mies of the State. Citadels therefore ought not . 
bo made thus, except in caſe of extreme neceflity ; Ti 
+1 are built, as we have already ſaid, upon che high Wo 
41 Hill, when the Place has ſeveral Hills about! it, toll AY lus 
14 the charge of levelling them: And alſo when in t 
1 are Caſtles already built, which by their advantage be 
1 Situation may eaſily command the Town: and eſp foy he 
1 q 


ally in Sea-Port Towns, in ſuch places as may comm: Z a 
both the Town and * Harbour. 1 
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e the (u fran of Oe, 81 
W The Center A of ſuch a Place ought not to be diſtant Place 285 

m the two Epaules A, B, of each Baſtion, more than Fig. 42, 
er.ſhot if poſſible, that in caſe of neceſſity it may 
partly defended by thoſe. two Baſtions, whole Cur. 
and Flanks towards the Citadel ought to have no 
part nor Paraper, but a bare Wall, that the Citadel 
Wy che better command the Town. © x. ' 
rom the Ditch of the Citadel to the Ditch of the 
en n muſt be carried on, on either fide oyer againſt 
point of each Baſtion, a little Ditch, whoſe Earth 
ſerve to raiſe a ſmall Rampart with its Parapet D, 
ech ſide, to cover the Place of Arms E, which is 


5 1 5 7 IP 
between the Town and the Citadel. 


MM 3 | 
fore we end this Second Part, we ſhall here teach - 


to make and uſe a very convenient Inſtrument to 
ride eaſily and readily upon Paper, the Maſter-line, 
regular Polygon Fortified after our Method, or 
other, which allows no Second Flanks, from the 
re to the Decagon. | 85 
Saving drawn upon Braſs, or any other Solid Mat- pjaze rg; 
che line BC of 1000 parts taken upon a Scale ex- Fig, 43. 
divided, deſcribe from its middle Point A, thro' 
as B, C, a Semi-circle, to mark upon its Circumfe- 
from C the Radii of all the regular Polygons, 
gcding to the number of their Parts, which we have 
a to each of them, and mark the Figures IV, V, VI, 
_ which are the marks of the Square, the Pentagon, 
con, Ge. Draw from the points IV, V, VI, Sc. 
Ihe Center A, right lines, to mark upon them 
the Center A, the length of the Demi-gorges a- 
able to each Polygon, ſuch as you ſee it mark'd in 
able of the Lines and Angles, which we have 
in the beginning of the Firſt Part, for an inward 
65 of 120 Toiſes, which is here the ſame with the 
—_s of the Hexagon; and join all the points mark d 
thoſe Semi-diameters by a crooked line, which 
ige be call'd the Line of Demi gorges. Do the ſame 


(p< Capitals, ſerting off their lengths from the enn 
e, or as here, to avoid confuſion, from the Line of a 


Demi- 
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1 Part i 
Demi-gorges upon the ſame, Semi- diameters, to hen 
ecund Curve, or crooked line, which we ſhall call 
Line of, Capitals ; and che Inſtrument will be cate 
whoſe uſe follows. ./ —_ 


To Fortify a Pentagon (for example): Take upon 18 
Inſtrument the length C V, and with that diſtang 
from the Center O deſcribe a Circle, which you wilt 


divide into five equal parts with the diſtance C VI 


. 


the Radius of the Hexagon, which is the inward (8 4 


common to all the regular Polygons, and drawing rial 
lines from all the points of the diviſion to one anotii 
and from the Center O to thoſe points you will h. 
Pentagon, which may be Fortified by means of th 
ſtrument, thus: "Ws A * 
Take upon the Semi-diameter A V, which bel 
to the Pentagon, from the Center A, the length of 
Demi-gorge, and ſet it off upon the inward fide 1 
and upon all the others, from D to F, and from E to 
Sc. and the length of the Capital upon the ſame Se 
diameter A V of the Pentagon, from the Line of D 
gorges to the Line of Capitals, and ſet it off upon 
the lengthen'd Radii OD, OE, gc. from the ſame poi 
D, E. to H, I, Oc. draw the Raſant lines GH, FI, Wi 5 1 * 
will terminate the Flanks FL, GM, gc. which will 
drawn from the Center O, thro' the ends F, G, of 
Demi -gorges, Oo. 8 
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HE s E Three chief Maxims of rortißestion; 
namely, That all the Parts of the place be 
Flank d, that the Line of Defence benot longer 

| Fü and that the whole Fortification 

| "* I Twp the Flanks be Strong enough to reſiſt the 

| s Cannon, have occaſion'd' ſeveral Ways of 
5 ying to be invented, ſome of which have been 
the Tralian, ſome the French, and ſome the Dutch, 
gc W:din as their Authors have been Ttalian, French, 
4 Dich Men. But without following this diltinction, 
Nan is of little conſequence, we ſhall only explain 
principal Methods of Fortifying, which have been 
d out by the moſt Famous Authors, and firſt our 
hood; not that I wou'd rank my ſelf with thoſe. 
Nous Men, which I ſhall hereafter ſpeak of; but to 
ain the better, and correct that Method of F ortify- 
vhich J have hitherto us'd, and to give you ſome- 
Ws that is New. / 
Therefore to render our Method of F ortifying more | 
'Þ be makes the Flanks yery long, tho', as I've 
* 17 7 they may be made leſs,) it may be correc ed 
* allowing the length appointed for the Demi- 
Ne, and giving the Flank as many Toiſes as twice the 
F 2 | . num- | 


u 


3834 A Treatiſeof Fortification. Part I 
number of the Baſtions and 10 beſides, (v/s.) making t}, 
Flank, which is always drawn from the Center, of (i 
Toiſes in the Square, 20 in the Pentagon, 22 in H 
Hexagon; and ſo on as far as the Decagons where 1888 
Flank being of 30 Toiſes as well as the Demi go 
muſt remain of that length, the inward ſide being 
ways ſuppos'd of 120 Toiſes. . 
late a0. Is it happens by this manner of Fortifying, that ot 
E. 44. the Octogon and all the following Polygons the Faun 
Angle becomes obtuſe, and conſequently de fectiye, WWF: 
may be made right by means of the Semi- cirele AMI. 
deſcrib'd upon the right line AB, which joyns the 
Epaules A, B, of the Baſtion: and then a Second Fu 
GH will be had upon the Curtain, and two Line Wl 
Defence; the one Raſant, as DH, and the other 
chant, as DG. 1 


Doe Cakulationof this Second Method. i- 
28 E Manner of computing the Lines and Ann 
I of a Polygon Fortified by this Second Meth 
is the ſame as has been taught in the firſt, at leaſt an © 
as the Octogon; for in the Octogon and other gr 
Polygons, where we wou'd have the Flank'd A 
right, the Manner of Fortifying changing, the Ma 
of computing mult alſo change as you will ſee. MW 
The Radius CO, and the Angle of the Flank AIMEE 
will be found, as has been taught in the firſt Meth 
wherefore we ſhall not ſpeak any more of it. A: W's, 
the Flank'd Angle ADB, it is a right one, or of 9 
grees, and its half ADC conſequently of 45 degra 
which being taken from the Angle HCO, which in ic 
Dodecagon, whoſe half is repreſented in the Figure he 
of 75 degrees, the remainder will be 30 degrees for ff 
Angle d4iminue CHD, to which if you add the Angle of. 
Flank AEG, which 'in this Polygon is of 97. 38/.you gow 
have 127. 380, for the Angle of the Epaule DAE. pit. 
; To find the Second Flank GH, you mult firſt find, 
comp emen: EH, in the obliquangled . iangle AEH, in r A 
which beſides the Angles, the Flank AE of 30 Toi 
is known, by this Analogy. - ET. 4 


4 


* 4 » _ 2 * N 88 =_ * 
G 2 - "Y »s Lac gl e " f Ig => 5 ak 4 . 8 2 * 
* r = 2 9 e 7 "7 x BY Ws 
TO: , N ? q Tx g 2 
k We Nd & * Ry Ve rl nn Chaps © * 
2 


RGA 
3 < 
5 
| if 


| arent Gee reelle 3 4 

[ ; 4 he Sine of the Angle diminuẽ Ali 8 ' 50000 _ 20. 1 
3 Fo its oppoſt te fide AE \1 7 30 . 44 4 
1 * the Sine m the Angle of the Zpanle 4. ix 10799 "OY 
its oppoſite Side EH 04 3s = © 


F |} dich you will find to be of 47 Toiſes i about 3 
et, * which being taken — the Curtain GE, — 
dm 60 Toiſes, the remainder will be 12 Toĩſes rang 
7 Foot for the Second Flank GH. 

C f to the Complement EH, found to be of. 40 Toiſes 
3 Foot, be added the Demi garge CE, which is of 
Toiſes, you will have 77 Toiſes and 3 Foot for-the 
5 CH : and in the ob iquangled Triangle HCD, 
be found the Capital CD, ang ha TROP HD, 
Fneſe two Analogies: : 


* 4 the Sine of the Ang le 5 17 of the Flant'd 


Arg le 7070 r 
| To its oppoſite Side C "1 =" 
So the 800 . the Angle diminut CHD | $0000 
To the Capital CD 1 55 54 ·4. 


( * Pen you will find to be of 54 Toiſes, and about 4 Foot. 
2 *. the Sine of the Angle CD H, balf of the Hundt a 


= | Angle 709011 
I 7, oppoſite Side n 77.3. 
ss be Sine of the Angle DE” 9 592 
St 4 7 o the raſant line DH + 5 {04.4 a5 Tones 


ih will be of of Toiſes and gibt 5 Fot. „ - 

the Face AD will be found as in the firſt Method, and 
fichant: line GD may be found in the obliquangled 
oF Hiangle GCD, where the lengthen'd Curtain CG is 
oon, which in this Polygon is of 90 Toiſes, the 
rital CD of 54 Toiſes and 4 Foot, and the Angle 


D, which they make of 10 de rees; finding firſt 
> Angle CDG, thus : + , 15 . 


„ 0 As 
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8 SE PETS FS 0 l r , 88 f FACE ]ðꝛ :::: 
; 1 x 1 - as TT Ot ES he ite LE enn 
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2 8 n nn | 
n WY - 8 
* f Y . >< 8 Py 
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86 Rag: Teller Sonden "it m 
Ar the Sum of the Sides O, q 1 
Þ : To their aifference © LN 
y S the 7. angent 1 a Juar 28 of the e uo "the 7 55 | 
" Polygon | 1 
7 7. er 7 Wl. 


5 


140 1 5 "Sie m bhp WS cb 
Zo its oppoſite Side C = - 
S the Sine of the Angle GCD 9e 
To the fichant-line CD / . 


5 Which will be of 116 Toiſes, and about 4 F Foot. 4 


AT bird Method f Fortifying. 7 * 
F. you wou d have a greater Second Flank upon FY iy TU 
I Curtain, even in all the Polygons, having daf 
min'd the length of the Flanks and of the De mi- ga 
as in the ſecond Method foregoing, inſtead of mal 'S 
the Angle of the Baſtion a right one, by means of 
Semi- circle ADB, which does not ſignifie mack of "8 
may make it acute in all the Polygans, without fear 4 E 
it ſhou'd become too acute, (viz) in making the Can * 
CD equal to the Gorge-line EF. 72 
To know by Calculation the en of the Flad I | 
Angle D, according to this third Conſtruction; ie 
find out the Capital CD, or the Gorge-line EF, in ier 
Tfoſceles Triangle ECE, where the Angle ECF is: kno : 5 
to be of 15 o degrees, and the two Angles at the bY 
15 degrees, each, with the Demi-gorges CE, CF, wh 
are of 30 Toiſes each in this Figure, which prin 
half of a Dodecagon. Therefore to find by coup 
ration the Gorge- line EF, make this Analogy: 


/e aff 22 / fen vort bias 5 
60 2 As the Sine of the Angle CEF ; N 8 A Rs Plate 20, 
11 * To iti oppoſite Side CC x 3 85 I? 30 Fg. 44 
5 E the Sine 25 the Angle EC $70 1 — 
” Jo the Gorge-line EF EDD 
7 us the Gorge-line EF, or the. cul CD wi a 
rr to be of . 59 Toiſes, which may be more eaſi- 
bond by the following Analogy, when W with 
i e whole Sine. 
A. ihe whole Sine . 9 
| To double the Demi gorge CE, or.CF 11.1; 0 
: 80 = So :he Sine of half the Angle of the Toben 96592 
1 To the Capital __* | RET 59 
cn will be of 59 Toiſes as 3 and which being 
ed to the little Radius OC, which will appear to be 
F Wc 221 Toiſes and 5 Foot, you will have 290 Toiſes 
ase Foot for the great Radius OD. 
, BSA: for the Angle of the Flank AEG, or CEO, it will | 
ound of 97. 38', by means of which you may, by 
= e r"a find in the obliquangled Tru CEO, 
le OE, by this Analogy: 
.de Sine of the Angle of rhe Flank CEO 991 13 
707, oppoſite Side CO 231.5 
"SES :bc Sine of ECO, half the Angle oy the Polygong6 592 | 
7%, oppoſite Side OE +} c -**-41.2 gy 


.W 93 will be of 225 Toiſes and Ades 5 Foot; to 
ich adding 30 Toiſes for the Flank AE, you will 
e255 Toiſes and 5 Foot for the line AO. Thus in 
"> t obliquangled Triangle ADO, the two Sides A0, 
. will be known, and ke Angle which they make, 
he Flank-forming Angle AOD, which in the firſt 
dthod will be of J. 22/. as it appears in the Table, 
hich we have added at the beginning of the Firſt Part. 


erefore the Flank'd Angle may be known by finding 
| (0 99 at it h if A 2 
eits half ADO, in this manner: 


9 Take from 180 degrees the Flank-forming Angle 
19 OP, or 75.22". and half of the remainder 172.38. will 

B 86. 19. whoſe Tangent is 1553398, which will be 
e third Term of the following Analogy : 


& 
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. 
22 
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bl Ss the foregoing Tangent 173% 
Peycuorber agent. 585% 
to which 44 degrees and about 5r minutes anſwer i 
the Table, which being taken from 86. 19 the fore 
going half, there will remain 41.28. for ADO, hi 
of the Flank'd Angle, wherefore the Flank d Ari 
ADB will be of 82.56“. which being thus known, tia 
- Teſt may be eaſily known as before. + wy 2 


3 
* 


£2 A Fourth Method of Fortifying. 
WE will make an end by this fourth Method, H 4 
| thoſe that wou'd not have Second Flanks ; iti 
more general than the foregoing ones, becauſe it d 
15 not limit the Flanks, which are always drawn f 
the Center of the Place, nor the Demi. gorges, il 
tho' they always increaſe, yet they grow but very wn 
ſenſibly in great Polygons, ſo that as we have ſaid ei 
where, in a Polygon of 30 Sides, a Demi-gorge d 
not exceed 36 Toiſes upon an inward fide ' of 1 
Toiſes. - . 4A -\.0x MW 
Plate 29. Having drawn from O, the Center of the Poly, 
FS: 45: tobe Fortified, thro' the point C the middle of the ii 
ward {ide AB, the right line OC perpendicular to Au 
divide the ſaid OC into as many equal parts as the Pol 
gon to be Fortified has ſides, and one more, as here {nl 
an Hexagon into ) equal parts, and allow two of then 
for the Demi-gorges AD, BE, and three for the Capitan 
AH, BI: after which nothing will be wanting but - 
draw the raſant-lines EH, DI, which will termin he 
the Flanks DF, EG, drawn from the Center O. 3 
In the Practice you need actually draw the perpe: RF” 
dicular OC, and divide it into q equal parts; for if yu 
apply the length of it, which you may have by de 
ſcribing from the Center O, an Arch which raſes the 
inward fide AB, to a number on each fide of the Line a 
equal parts on the Compaſſes of Proportion, — } 
| J 
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TY, | diſtance from 40 to 40, you will have the length 
| 3 0 60, you will have the length of the Capital. 
F. cakalation of this Fourth Method. _ 


thus Fortified, as of an Hexagon, whoſe hal 
Who ce repreſents, you mult begin by the perpendicular 
which may be known by computation, making 
ee rectangular Triangle ACO, this Analogy: + 
be whole Sile 1I0ßooodoo 
7 the Tangent of balf the Angle of the Polygow 
6040 ee, DA). 5-16 | 00,400 ee 
44 bi of the inwardSide - 68 
70 ht perpendicular WO 104 


. TITS: FB £44 <a * H 

in you will find of about 104 Toiſes. 

from 208 double, and 3 

. you take the Seventh parts, you will have 29 

es and about 4 Foot for the Demi-gorge AD, and 
oiſes and about 3 Foot for the Capital AH. 

from the inward Side AB, which is of 120 Toiſes, 

emi.gorge AD, or BE be taken, which we have 


oiſes for the lengthen'd Curtain AE: And in the 
oangled Triangle HAE, one may find the Angle 
. AEH, and half the Flank'd Angle AHE, by 
s of the two known Sides AE, AH, and the Angle 
RE, which they make, which is what half the Angle 
ee Polygon wants of 180 degrees, in this manner: 


* As the Sum of the Sides AE, At. 1345 
= 7 o heir difference a 45.5 
be Tangent of a quarter of the Angle of the Poly. 
To another Tangent 5 19627 


4 phich 11 degrees and about 6 minutes anſwer in the 
| | Tables, 


Ine Demi-gorge, and if you take the diſtance from 


s o compute, the Lines and Angles, of a r 
; this 


12 triple this perpendi- 


foi d to be of 29 Toiſes and 4 Foot, there will remain | 


E rr R . 9 FS ©. - 
7 r 8 TREO "> 54 a „ N 23 AN 2 eas , 
"3 2 = . 278 3 . * 
, 7 N 
” 
5 4 


Jadie by h, 2s from 140 10 140, wheſe ſeventh pant n. 
0, and upon the ſaid: Line of equal parts you take Fig-45. 


- 
E 


A 45. of the Polygon, that is, from 30 degrees, the remain 


W% = * 


anne Ben being taken from a' 3 the Au 
18. 74 will be the Angle aliminus AEH; but if 
are added the ſum will be 41. 6“, for half the Flaif 
angle AHE, wherefore the: Flank'd:angle will be 
| 52. 12 to which adding the Angle of the Center A 1 
ſuppos d here of &5o degrees, you will have 142.6 by 
tor the Flanking-angle HKI. = 
The Radius AO will be found of 120 Toiſes, 2nd 
Angle of the Flank ADO, or EDF, of 106. 18, x 4 
deen taught in the firſt Method, to which if Dir WR. 
Angle dimmud 18. 4. be added; you will have 11 44 
id Angle of the Epaule DFH. 2 
II from the leagthen'd Curtain AE, which buf 
1d to be of 90 Toiſes and two Foot, the Demi. 
AD, which we have found to be of 29 Toiſes 4 By 4 
Foot be taken, the remainder will be 60 Toiles a Fu N 
Foot for the Curtain DE, by means of which on: Wi 


find the Flank DF in the eee DEF, * cul 
| —_ 147 8ʃ%6 OL | 


Ar the Sine of the Angle DFE _ . +, on 
To its oppoſite Side DE ET 
So the Sine of the Angle DEF. 
To its oppoſite Side DF 


which will be about 24 Toifes. The ref na[i pry 
known as before. wap 
The Flank d-angle begins to be obtuſe in teff po oi 
neagon; where it is of 92.6. and it becomes ftill gl 
in the following Polygons, but this exceſs is mM 
fiderable, being but of about one degree in N 1 
pou: „ fince the Flank'd-angle is but of 96.26". in 
decagon, whereas by Count Pagar's, _ Mr. 2 = 
Method, which are the ſame in reſpect of this 
it is of 103.8“. in the Enneagon, and of 1 13. 8. % 
Dodecag n, Lecauſe the Angle dimmuc is "yy Wo | 
of 18. 26 4 


« —_—— — 4 7 


En 
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—_ rard S Manner. of Forti ying. 
oh ai ot HW TL3EH] DING: 55 I 129 


r Fortifics. inwards, and makes the Flank per- 


be 1 of Defence, which is always Raſant in all the 
ons: As for the Flank, — it perpendicular 

ie Face, but from the Square to the Octogon; for in 
ther Polygons, he makes it perpendicular to the 
ain. The Flank'd Angle is of 60 degrees in the 
re, of 80 in the Pentagon, and of go in the other 
_—_—9%: © 5014 $03 te oonrtsr; - 179015 15Ve63;76 - 7 
t to come to the Practice: Let AB be the {ide of an 


Eon, whoſe Center 3s O. fit the ends A,B, of the 


wy” 


ee. Oc, OBD, of 45 degrees each, and divide 
3 bf thoſe Angles, as OAC, into two equal parts by the 
ao, which will terminate the line of Defence BD, 

yon muſt carry on to AC, to joyn the Curtain 

a the Flanks DE, CF, each perpendicular to its 
ite Raſant-line AC, BD, and thus each Angle of 
SE paule E, F, will be a right one. If the ſame 
be done every where, the Hexagon will be For- 

to which, on the outlide, mult be added a Ditch, 
e Counterſcarp is parallel to the Raſant-line, and 
aun from the Angle of the Epaule; and on the 


1 ength of the Flank; . . 

__ -Zcmarts upon Erra rd's Fortification. | 

"my HIS Manner of Fortifying is defective ;- firſt, 
; "_ becauſe the Flank (tho' being perpendicular to 


F< of the Gates and Curtains, which are the Parts 

. defended by their nearneſs to the Flanks; yet it) 
overs much leſs the Enemies Batteries, and cannot 
er them from advancing their Works as far as the 


N terſcarp, which it can ſcarce defend, which is a 
t advantage to the Beſiegers. 
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Erd fide AB, with the Radii A0, BO, make the 


peadicular to the Face of the Baſtion, or to the 


Plate 20. 
Hg. 46. 


a Rampart, whoſe breadth muſt be equal to 


Face of the Baſtion, it is better ſecur'd againſt the 
Wn y's Batteries, and contributes better to the de- 
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Beſides, if one wou'd make Qrillons in ſuch Fah f 1; 
the cover d Flank will be ſd hid, that it will hardly di rees 
cover all the breadth of the Ditch; and it ear hold b, 
few Cannons, the Angles of the Merlons alſo toward 
the Field will be ſo acute, that ſuch Merlons may He of 


eaſily ruin'd by the Enemy's Cannon, which rende 42. 
them uſeleſs. C3 FIERO SOT 714713 FU IP $1.44 ; nglt 
Moreover, there is but little advantage reap'd by coifho 
ing the Flanks from the Enemy's Batteries, been hic 
when he is lodg'd upon the Counterſearp he will irre 
ways diſcover them: beſides, if the Flank be diſcorer ie! 
it diſcovers alfo, with that advantage that the Parapeſ f 2 
of the Place being of Earth that is well ſettled, vii tio 
be more difficultly ruin'd then the Batteries of Mill! 
Enemy, who is only cover'd with new rais'd Earth Me 0 
abions. per 1} CCCP 2 Fir 
Laſtly, as the Polygons increaſe, that is, as thy ol 

have more ſides, the Faces increaſe likewiſe,” and vl 
Curtains decreaſe, which is a conſiderable fault, wn A 
cauſe the weakeſt parts, (vis. the Faces, which are 85 
fended but on one fide) increaſe, and the my 13 

creaſe, namely, the Curtains, which are flank d ai 
defended on each ſide by the Flank. Which 
This Manner of Fortifying has this one Conn >... 
niency, that the breadth of the Ditch is ſeen ce f 
ank d by the whole Flank, which does not happen i ple. 

Places that have a great ſecond Flank, except the Dita 
: . | lcd 

de made very wide over-againſt the Curtain, and al 
in Places that have a great Flank-rafant, unleſs you ha A. 
2 very large Ditch, which increafes the expence. iſ ; 
The Calculation of the Angles and Lines, accordn; * 

| Errard's Dees. | 
S this Figure repreſents a Demi- Hexagon, tl hich 
HA Angle AOB of the Center will be of 60 degreg ill ſer 
and ABL the Angle of the Polygon of 120. KAE H the 
Flank'd-angle having been made a right one, or of go dt alog 


grees, as well as the Angle of the Epaule AED, ti 
Angle diminud ACG will be of 15 degrees, the Ang 
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ll f. the F ank EDC of 75, and the flanking Angle EIF pjace 20. 


rees has been divided into two equal parts by the. line 
D; each of the Angles DAE, DAG will be of 22. 30% 
ad the Angle ADE its complement will conſequently 
of 67. 30'.. The Angle ADG 37. 40. The Angle ADG 
42. 30'. The Angle AGC of 120 degrees, and the 
ngle DAB of 17. 30l. 8 4 5 = * | 
hus all the 2 are known, but no Line is known, 
hich yet is neceſſary, that one Line being known, may 
rre us as a Foundation to know the others by help of 
De known Angles : Therefore we muſt ſuppoſe one 
a length agreeable to the Maxims of a good Fortifi. 
tion, as the Line of Defence AC, or BD, which we 
in ſuppoſe of 120 Toiſes, to compute in thoſe parts 
e other Lines, in the following Manner. Fas. 
Wl Firſt, find out the'inward fide AB by this Analogy. in 
e obliquangled Triangle ADB, _ 


I | fs the Sine of the Angle F 60876 


__ TZ7o:s oppoſite Side BD | | 9 
V the Sine of ihe Angle ADB © _ 
Tits oppoſite Side AB 1356.2 


Which will be of 156 Toiſes and about 2 Foot. | 
= Becauſe the Line AD is of uſe in finding ont the 
ace AE, and the Flank DE, in the rectangular Tri- 
ale AED, we muſt find its length in the ſame oblique- 
Wgled Triangle ADB, by this Analogy: 


As the Sine of the Angle DAB 60376 

: Ta its oppoſite ſide BD . 120 
oe Sine of the Angle ABD 25882 
Tits oppoſite Side AD 5 SI 


hich we find to be of about 51 Toiſes, and which 
ell ſerve to find out the Face AE, and the Flank DE, 
11 = Triangle ADE rectangular at E, by theſe wo 
W1alogies : : > | 


A. 


W150. And ſince CAG half the flank' d Angle 45 de- fig. . 


COPE 


FED 2 * . ot N * N 5 * DEL a a 15 N E } 
* "94 4 Tae d Patt 

E * * Tod Dy Nee: , E. 
'  Platens. © bbs whole Sine 75 Ionic 


x. mw Lo the Hypotennſe' AD © * in — Ry 
8 the Sine of the Angle DE 19 i go rt 
= To the Face AE „ +507 e 4 2 | 


which will be of 47 Toiſes a and about C One e Foot. 


As the whole Sine 8 8 00h . 
Too the Hypotenuſe 4D 56051 3 
So the Sine of the . DAE. | = ie. 
To the Flank E wo. 1,08 


which will be of 1 9 Toiſes, py about 3 Foot. l 
By means of the Flank thus known, one may fi 
out the Curtain CD, by the following e n 
Triangle CDE, dec at E, = 


* As the whole Sine Too eee 
To the Secant of the gh CDE 3% * 
So the Flank ZET __ vm ” 
To the Curtain CD 5 a "Jr 1 % 
which will be of 75 Toiſes, and about 2 Foot. kes 
The Capital AG will be found in the obliqua = 
Triangle, whoſe Angles are all known as well 260 10! 
{ide AD, by this Analogy, EF hog > 
As the Sine of the Angle 2 do rtif 
To its oppoſite fide AD © iſes 
So the Sine of the Angle ADG © fr 0 
To its oppoſite fide AG © w 5 
ttle c 
which will be of 35 Toiſes, and about 5 Foot. es t 
The Demi-gorge DG will be found by the follow in 
Analogy, in the fame obliquangled Sg + rt ifi 
As the Sine of the Angle AGD ©. $60MHayi: 

To iti oppoſite fide A 9 
So the Sine of the Angle D AG © 28:Mfiitle P 
Tots ”_ te [ai de 22 


Pich will be found to be of 22 Toiſes, and about 3 
rtain FG, which is of 75 Toiſes and 4 Foot, von 
ill have 120 Toiſes and 2 Foot for the in ward ſide GH. 


ME The. Computation will be no otherwiſe, when the Plate 2x. 
ak is perpendicular to the Curtain, which will be Fg . 
ee by taking the lines IE, IR, equal to the lines IC, | 
: And then the Flanks DE, CF, will become greater 
an, in the foregoing Polygon, and, conſequeatly 
tter. oäb | NEE, 1 


Count Pagan s Mauer of Fortifying. 
Ount Pans Method of Fortifying a Polygon is 
quite contrary to the foregoing, and alſo better; 
inſtead of making the Angle of the Flank acute, 
Errard does, he makes it obtuſe, that the Flank may 
cover more Ground, making it perpendicular to the 
ne of Defence of the oppoſite Baſtion, that from ſack 
flank one may the better raſe and defend the Face of 
> ſaid oppoſite Baſtion, which is the weakeſt Part of 
the Fortifacation, and the facit attack d. This Count 
kes the Line of Defence always raſant, as Errard 
es; but he does not value making the Angle of the 
[tion a right one. EE” 
his Author eſtabliſhes Three Sorts of Fortification, et. 
WE Great, the Mean, and the Little: And as he alſo Eg. 48: 
Wrtifies inwards, he makes the outward ſide of 200 
iſes in the Great Fortification, of 180 in the Mean, 
d 160 in the Little, and allows 60 Toiſes for the Face 
the Great one, x5 Toiſes in the Mean, and 50 in the 
ttle one, Laſtly, the Perpendicular, which deter- 
Wes the Rn is every where of 30 Toiſes, ex- 
t in the Square, where it is only of 27 for the Great 
rtiſication, and of 24 for the Mean, and for the 
ttle. But. to the Practice. | 
Having ſuppos'd the outward {ide AB of 200 Toifes, - 
the Great, of 180 for the Mean, and 160 for the 
tle Fortification, divide it into Two equal Parts, at 
point C, and draw to its point C from the Cen- 
| ter 
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ter O, the perpendicular CD of 30 Toiſes in all , 
Polygòns, except in the Square, where you ſhall gf 
make it of 27. Toiſes for the Great, and 24 forth | 
Mean, and for the Little Fortification. Draw thro 
the Lines of Defence ADH, BDG, to take upon the 
the Faces AE; BF, of 6o Toiſes each in the Great yl 
tification, of 55 in the Mean, as here, and of 50 ini; 
Little. Laſtly, draw the Flanks EG, FH, perpendicul 
to the Raſant-lines BG, AH, and join the Curtain aH 
Plate 22. For the Caſemates and Orillons, divide the Fu 
Eg. 50. EG, FH, each into Two equal Parts at L, and the i 
EL, FL, will be the Flanks of the Orillons; which 
Author has made Square. Lengthen the Line of DBM 
fence into the Baſtion towards N, and thro' the point 
draw LM parallel to the ſaid Line of Defence for ii 
depth of the Caſemate, in which the Author has Till 
Batteries, where the Numbers mark'd in the f 
ſhew how many Toiſes the Parapets and Terre - u 
of theſe Batteries are of, each of which muſt be cap 
of containing 3 Pieces of Cannon, at leaſt. The hh 
of the firſt is 2 Toiſes above the bottom of the D 
that of the Middle-one 4, and the Third 6, being as is 
as the Rampart; which is 3 Toiſes above, as the botuii 
of the Ditch is 3 Toiſes below, the Level of the Fil 
Plate 212 This will be eaſily known by looking upon the Pl 
_ Fig. 49. of thoſe Batteries, which we have Jeferib'd along 
the Wall of the Demi-gorge, upon the lengthend 4 
of the Line of Defence: Where the line AB reprel 
the Terre-plain of the Rampart, and of the firſt 
tery, of which CD is the Parapet : The line EF rel 
ſents the Terre-plain of the Second 6r Middle Batt 
of which GH is the Parapet: The line IK repreſen 
the Terre-plain of the Third and Loweft Battery, wi 
Parapet is LM: Laſtly, the line NO repreſents i 
bottom of the Ditch. V 
Plate 22. This Count adds in the Baſtion another leſs Ball 
Fs. 50. IKL, with its Rampart and Parapet, which fer 
for a Retrenchment, whoſe Earth is taken from thed 
Ditch hard by. The Counterſcarp of the great Dil 
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. 
is parallel to the Face of the Baſtion, or to the Line of 
Defence; and beyond that Ditch, he adds a Counter- 
uard MNO, whoſe Ditch is 12 Toiſes broad, and Ram- 
Wart , taking in the Parapet of 3 Toifes: Pretending 
=: 4 Place Fortified with theſe Three Ditches, and 
eſe Three Parapets defended by the Cannon, is Three 
Times as Strong as ordinary Places. Re EY 
W This Learned Author makes alſo upon the re-entrant 
A ngle of the Counterſcarp, a double Ravelin, ſo plac'd 
co be defended by the Face of the Baſtion, and by the 
unter- guard, which is alſo flank'd by the Ravelin, 
one may ſee in the Treatiſe of Fortification which 
We has publiſn d. Me ors V ale 
ES Remarks upon Count Pagan's Fortification.. : 
Lo HIS Diviſion, which Count Pagan makes into 
= Great, Mean, and Little Fortification, ſeems of 
ry little uſe, at leaſt in Regular Fortification : There- 
re in the Practice I ſhall keep to the Mean, which al- 
ws 180 Toiſes for the outward fide of the Polygon 
ere it happens that the Line of Defence is of about 
6s Toiſes, as you will ſee in the Calculation that we 
all give of it, after we have ſaid ſomething concern- 
g the Advantages and Diſadvantages of this manner 
Fortifying, which has been a Model to all the others 
ee it has been publiſh'd, | . 
W The Author conſidering that the chief Parts which 
tend powerfully, and very much retard the taking of 
aces, are the Flanks, the Ramparts, and the Ditches, 
kes his Flanks very great, and his Gorges very long, 
make Three Batteries in them, in each of which he 
ts 4 Pieces of Cannon, Three of which are well 
ough cover'd, not to be eaſily damaged by the Be- 
gers Counter- Batteries, who will fufter very much 
dm them when they appear, and endeavour to make 
ddgments in the ruins of the Breaches, where the 
nnons of the Batteries fire de Revers, or in the Rear: 
The Two Ditches with the Two Ramparts, that the 
ithox makes, according to his Maxims, not only _— 
| - "7 de: 
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= —© os 4 Treatiſe of Fortification. ' Part I, 
Pte 22. der the Euemies from paſting the Ditch eaſily, but alu n 
| PE 59. cuts them off from the uſe of Fourneaux; and fro 18 

Lodgitg themſelves upon the ruines of Breaches : AR 

beſides, when the Beſieger has taken the firſt Rampat oi 
he will find himſelf Embaraſs'd in the Second Ditch Wc 
being almoſt in the middle of the Befieg'd, who c f. 
eaſily fire upon him on all ſides, and deſtroy him wih 
Bombs, Granado's, Gauderons, Mines and Fourneam in: 


Abd, The Ditch is as well defended as may be, fi 
the Flank, which being perpendicular to the Line Dae 
fence, flanks fully the Face of the oppoſite Baſtion: a 
the greatneſs of the Demi - gorge ſhortens the Line of DAY I 
fence, ſo that the High and the Mean Places will ner 
be out of Musket-ſhot, at leaſt the Mean, which nd 
ſequently ought to be preferr'd to the Great Fo: 
Theſe Advantages, and ſeveral others, make à r t. 
many approve of this Manner of Fortifying ,' but id: 
not to be approv'd in every thing, — of the Di 7 
vantages which (I think) it has; firſt, becauſe the Faflliſo' 
being too long, the Enemy may make great Breache f i 
them, which are very troubleſome to the Beſieg' d, llo 
they go about to repair them, leaſt the Enemy d 
make a Lodgment in them, eſpecially when the it, 
fenders are but few. 5 "bane  ».0 21 
The Caſemates and Flanks are too much expos'd 
the Counter- Batteries of the Befiegers, who may ei d b. 
diſmount the Cannons, then paſs the Ditch, and Me Fl 
themſelves in the Breach, without fearing the Mud av 
| ſhot of the oppoſite Flanks, which in the Great Fe 
fication are too diſtant: Beſides, the Three hidden Sins 
nons are not ſufficient to hinder the Enemies from r n 
ing upon the ruines of the Breach, becauſe; while WiW*hink 
Pieces are charging, they may bury themſelves ine: by 
and raiſe Epaulemeuts or Shoulderings to ſecure ti Fſerib 
ſelves. | A 1311211 | Zig Dd In C 
Flanks perpendicular to the Raſant-line, which Me Face 
Count made thus for this Reaſon, (vis.) that ſuch Right 
Mi 


axe them otherwiſe don't conſider, that whatever fees 
lte feen from what it ſees, may be rejected for this 
nReaſon: For tho it is true that what ſees is ſeen, yet 
one ſhou'd conſider that what ſees a great Space, is alſo 
een of that great Space, in which the Beſiegers may 
and advantageous Places to raiſe Batteries, and deſtroy 
1 hoſe which they will ſee in Flanks, which ate -to6 


nuch expos'd. Befides it is not neceſſary that the Can- 
ons of the Flanks ſhou'd diſcover ſo much of the Field, 
heir uſe being only to defend the oppoſite Baſtion's 
ace, and Counterſcarp, and the Ditch; for the reſt 
ay be defended from ſeveral other Places, 
= Laſtly, The retrench'd Baſtion which increaſes the Ex- 
ence by one third Part, tho'it is but a Retrenchment, 


nd in empty Baſtion, may be taken as eaſily as the firſt, 
y means of a ſecond. Mine, and by its loſs cauſe that 
2 7 the Place, the Beſieg d not being able to hinder it; 
r to raiſe any Retrenchment in that empty Baſtion, in 
der to Capitulate with more Advantage. | __ 


= Theſe Reaſons ſeem weighty enough to ſhew, that 
o' this manner of Fortifying be not blameable in moſt 
f its Maxims, yet I am not to blame that I have not 
pllow'd it; it is true, that by retaining what is Good; 
id altering for the Better what is Diſadvantageous 
it, one might certainly render it a very perfect way 
| Fortifying. 
For Example, "That the Caſemates may be longer 
d better Cover'd, inſtead of drawing the Retirade of 
ie Flank LM parallel to the Line of Defence, one may 
aw 1t from the Angle of the oppoſite Baſtion, as we 
oe done elſewhere; And becauſe the Flank'd-angle 
1 (F210 to be obtuſe in the Heptagon, and that it is 
ry much open in the Polygons of more ſides, which 
le rhink a confiderable Fault; one may correct that An- 
in e, by making it a right one, by means of a Semi. circle 
the rſcrib'd upon the Two Flanks of the Baſtion, as we 
d in our Second Method, which will, indeed, make 
de Faces a little longer, but that fault is recompens'd b 
uch Right - flank d- angle, a cloſer Tenaille, and a Second- 
1 „ flank 
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1000 A Treatiſeof Fortifcation. Fart In 
flank upon the Curtain, which very much increaſe, 
the Defence of the Place. Laſtly, One may draw the 
Flank from the Center ot the Place, according to our 
Method, and then it will be leſs expos'd, and ſomething 
greater, which gives it Two conſiderable Advantages, 


The Calculation of the Angles and Lines according vi 
. „ 841 Cant Pagan e Deſign. _ 
pong Bile E outward fide AB belonging to an Hexagon 
Fg. 48. 1 the Angle AOB of the Center will be of 600M 
grees, and the Angle ABK of the Polygon of 120. IM 
you ſuppoſe the outward fide AB of 180 Toiſes, ſich: 
as it muſt be in the Mean Fortification, which we fl 
low here, its half AC, or BC will be of 90 Toiſes, tl 
perpendicular CD of 30, and the Face AE of 5x. E 
By means of theſe Angles, and theſe Lines, tin 
known, one may by Computation eaſily know the oth 
Angles, and the other Lines; and firſt the Angle 4 
minue CAD, by the following Analogy in the Trial 


A rectangular at o- 


As the fide AC 
To the whole Sine | 
Ss the ſide C | _ 
To the Tangent of the Angle CAD 338 


which you will find to be of 18. 26. which being take 1 


from half the Angle of the Polygon, or from 6e he | 


N 
5 


E 


by this Analogy: ys 
| mays 
ch 


line A 


O the different Manners of Fortifying. 10 
As the whole Sine z vi  I00000 Plate 210 
Tobe Secant of the Angle diminae CAD 105408 Fig. 48. 
So AC half the outward ſide AB ; 111.4 80 
To the Tenaille 4D HE 94 5 


Which will be of 94 Toiſes, and about 5 Foot, from 
nich taking the Face AE, which is of 55 Toiſes, 39 
WT oiſes and 5 Foot will remain for the Hypotenuſe DE, 
Ind in the rectangular Triangle DGE, whoſe Angle 
eos is equal to double the Angle dimmue, and conſe- 
' i uently of 36. 2“. you may find the Flank EG by this 
| THE | 
As the whole Sine 0 Iocooo 


Sy the Sine of double the Angle diminus o oy 
To the Flank EE 23. 4. 


hich we ſhall find to be of 23 Toiſes, and about 4 Foot. 
If to GDE double the Angle 47m7mue, that is, if to 
6. 52. the Angle DGE, or 9o Degrees be added, you 
ill have 126. 52. for the Angle of the Epaule AEG; 
nd it to the Angle aiminut FGH, which has been 
eund to be of 18. 26'. go Degrees, or the Right-angle 
6b be added, you will have 108. 26'. for EGH the 
I ngle of the Flank. . | 
Io know the Raſant-Iine AH, or BG, firſt find out 
oe line DG, or DH, which our Author calls Comples 
., by the following Analogy in the rectangular 
= angle DGE: 5 | 


4 25 


As the whole Sine | . To9009 
To the Hypotenuſe DE 39.5 
So the Sine of the Angle of the Epanke E 80003 
To the Complement DG , 


vhich we ſhall find to be of 31 Toiſes, and about 3 
_ {WF o2t, which being added to the Tenaille AD, or BD, 
oF, hich has been found to be of 94 Toiſes, and 5 Foot, 
Jou will have 126 Toiſes, and 2 Foot for the Raſant- 
ine AH, or BG, G 3 By. 
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5 s | UTredifeo betta, kam 1 
Nate 21. B means of the Complement, DG, or DH, thy, 
NN. 48. ENTRE of 31 Toiſes, and 3 Foot, you may find 
ont the Curtain GH, by the Ci Nr in the 
Iſoſcrles Triangle GDH : 8 


As the Sine of the Aug le diminus 26 Z 
Jo the Complement DG 31.9 
& the Sine of double the ſame * dimiune 59908 
To the Curtain Gd |» 9. = 


which will be of 59 Toiſes, and about 3 Foot, and wha 3 
will ſerve us to know the lengthen d Curtain LU, iy 
the following Analogy in the obliquang led Ta M 
 ALH: be 
ts the Sine of balf the An le the Pol on L. B66 1 
To the Keen. le 4 7 LY 126 
Sy the Sine of half the F lank dl angle LAH 66:48... 
To the lengthen'd Curtain LH 90. 


which is of 96 Toiſes, and about 4 Foot, from wh 
taking the Curtain GH, which has been found to bei 
59 Toiſes, and 3 Foot, you will have 37 Toiſes and 
Foot for the Demi-gorge LG, or HM, which bei . 
added to the ſaid lengthen'd Curtain LH, or GM, thi =. 
is, to 96 Toiſes and 4 Foot, you will haye 133 Toi 
and 5 Foot for the inward ſide LM. 1 
_ © Laſtly, you may find the Capital AL by this Anal 
in the obliquangled Tons ALH: L 


As the Sine of half the . of the Polygon L 86608 

To the Raſant-line AH 126, 

So the Sine of the Angle diminue ANAL 2168 
To the Capital AL 3 


of about 46 Toiſes. 


Ar. Bombelle's Manner of Fortifying. 
R. PBombelle Fortifies outwards , and after Cour 
Pagan's Way, eltabliſhes Three Sorts of Fort 


Kcation, the Little Royal, the Mean , and the — 
Wh 
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ile diſfenent Manners of Fortifhing. 203 
Royal. The inyard fide of the Little Royal is of % 
Rods, or 120 Toiſes, that of the Mean of 70 Rods, or 


40 Toiſes, and that of the Great Royal of 80 Rods, or 
W 60 Toiſes. They are all Fortified one Way, which 
sche following . FFF 

The ſide of your Polygon being determin d for your pie 23. 
reat, Mean, or Little Royah, as AB, which here be- Eg. 51. 
ongs to an Hexagon, allow the fifth Part of it to the 
Demi-gorges AC, BD, and the fourth Part to the Flanks 
E, DF, which muſt each of them make with the Cur- 
ain CBan Angle of 100 Degrees, then you will have the 
oints of the Baſtions G, H, by the Raſant-line, CH, DG, 
ad the whole operation is endet. / 
= The Author adds beyond the Ditch, which he makes Eg. 52. 
2 Rods, or 24 Toiſes broad, a Ravelin, whoſe Point T 
> found by deſcribing from the ends A, B, of the in- 
ard ſide AB, Two Arches, with the diſtance of the 
engthen d Curtain AD, or BC, whoſe Faces TV, tend 

91 the ends of the Square Orillons, wherewith the 
uthor covers his Round-flanks or Caſemates, which he 
us deſcribes : 2 
Draw upon the ends C, D, of the Curtain CD, the 
= wo Flanks CI, DI, perpendicular, which will be ter- 

inated at I, by the Two Raſant-lines CH, DG, and 
ill terminate the Faces GI, HI, which thus will be in⸗ 

reasd by all the ſpace EI, or FI, which the Author 

lows that he may have more room in the Baſtions, and 

"ake Two cover d Flanks in them, thus: | 

Having drawn the Two lines GR, HR, each equal to 
dne Third of the Faces GT, HI, and the lines IK equal 

Wo to a third Part of the Flanks CI, DI, draw from 

be point R, which terminates GR the third Part of the 


. 7 * 
5 a 93 LG: 
hy + 9 Le 5 * 30 va — 2 « 3 
. 225 8 8 


* Tho' by Rod, (Engliſh M:aſure) we mean 16 Foot and a half, 
yet Mr. Ozanam only underſtands 12 Paris Feet, or Two Toifes, which 
re 12 Foot ꝙ Inches and a half of Englifh Meaſure ; for the French 

Wiſe is Six of our Feet 5 Inches 3 quarters, thy in the Marginal Note, 
Page 5, we have call d it a Meaſure of Six Feet, not thinking ſuch an 
exaFneſs requiſite in Fortification, there being little more than 47 For 
aiſſerence in a Line of Defence of 129 Toiſes. 
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= 7 23-pace Gl, thro the point K the line RKL, which wi ard 


he terminated at L, by the line DL, perpendicular ti 


; 3 N ite 
the Raſant DG, which muſt be lengthen d till it touch 
the Radius of the Polygon in ſome point, as in P, U 


| 
take upon the ſame Radius the diſtance PQ, which vii! 
terminate the Two Cover'd-flanks'; whoſe 'commil 
Center X will be found by deſcribing from the end j 
D, L, of the line DL Two Arches, with a diſtance equi/MW:ou 
to three quarters of the ſaid DIDI. no 
The reſt may be eafily underſtood by a fight of th ſe | 
Figure: Wherefore we ſhall only ſay, that upon Hl arc 
lengthen'd, the line LM has been taken two Rods lie, Wie | 
and that from M, to the line KL has been drawn the: b 
parallel MN 12 Rods long, Oc. You muſt obſerve a! 
the Parapets are every where Two Rods, or 4 Toi n 
broad. f ſe 
The Caſemates, which our Author adds at the Po eff 
of the Baſtion, and which, in time of need, may ſen be 
as a Retrenchment, is deſcrib'd by taking upon the g 
pital of the Baſtion, the line GS, or HS equal to hi =. 
of the line GR, or HR, and deſcribing from the pon 
S for your Center, thro” the points R, an Arch for th 
Caſe mate, whoſe Parapet is 4 Toiſes broad, and whid 
is ſomething lower towards the Point of the Baſti H 
than the reſt of the Baſtion, and the way to it le o 
thro' a Paſſage made in ſome part of the Baſtion, Ar 
at O. 5 _ Fla 
We have forgat to ſay, that our Author covers hie to 
Ravelins with a Chunter-Guard, which he makes be yon u⁰ 
the Ditch of the Ravelin, which he makes 8 Rods, o An; 
16 Toiſes broad, which is the third Part of the bread ain 
of the great Ditch. This Counter-Guard is thus de inv 
 Jefibg: - os | MT thca 
Lengthen TV the Face of the Ravelin beyond th Gur! 
Ditch towards 5, ſo that the line 1, 5, may be equal u _ 
180 


the ſaid Face TV, and at the point 5, with the line 1, 
make an Angle of 60 degrees, by means of the line 5, „nder 
Maké the lines 1 2, 1 4, each equal to the third Part a 
1 5, and finiſh the Rhumls 1 2 3 4, and the Cound 
n 8 _ 


Ge, 


=, Þ 
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. d will be perſected, to which add on the 
Remarks upon Mr. Bombelle's Fortification. 
been found out by the Tralians, and our Author 


ious, and fitter to reſiſt the ſhock of the Enemy's 
non: But they ſeem to be ſomething too round, be- 
ſe by their Convexity they take up too much room 
Wards the Center of the Baſtions, and leave too little 
Je between the Two High-flanks. 

his Flanks are very great he is in the right to neg- 
ga Sccond-flank upon the Curtain; but as he makes 
of the ſame bigneſs in all the Polygons, to me 
ſeem too long in the Square and in the Pentagon, 
eſpecially in the Square, where the Face of the Ba- 
becomes too long, and the Flank d- angle too acute, 
g of no more than 48 Degrees, becauſe the Angle 
eis every where of 20. 56', as you will ſee in 


Wy Calculation of the Angles and Lines, according to 
7 Ar. Bombelle's Deen. 


cy HIS Figure being a Demi-Hexagon, the Angle Eg. 51. 


of the Center AOB will be of 60 Degrees, and 
Angle of the Polygon of 120. The Angle of 
Flank ECD having been made of 100 Degrees, will 
e to find out the other Angles, and firſt the Angle 
aus CDE, in the Triangle CDE, in which, beſides 
Angle of the Flank ECD, the Flank EC and the 
ain CD is known: For if 140 Toiſes be given to 
inward fide AB, as the Author does in the Mean 
ifcation, the Demi-gorge AC will be of 28 Toiſes, 


the Curtain CD of 84, and the Flank EC of 35. 

u herefore to find out the Angle diminue CDE, take 
„180 Degrees the known Angle ECD, and the re- 
6. nder will be 8 Degrees for the Go of the Two other 


les E, D, of the Triangle ECD, whoſe half will con- 
ently be 4.0 Degrees : Then you may find half of 
nder difference by this Analogy ; * - As 


g. : 1 - - 
Ditch, and on the inſide a Paraper, as in the Ravelin. 


HE Way of making round cover'd Flanks has 


y judicioully uſes them, that they may be more ca- 


— 


des lee, ae ken 0 


Plate 23. As, the ſup pf. the fades CD; CE, a6 li 
n. * Is therr difference  .. , 

| Sd the Ta — of half the Jer of 1 bk, ve k 
To ie Tangent o/ Aer their df fern 73 41 


which wills of 19. 4. hich being taken from i 
the ſum, of the Angles, or 40 Degrees, the remain 
will be 20,56“, for the Angle aiminut CDE. , which ii 
ing taken b rom half the Angle of the Polygon, oi 
rees, 29. 4'. will remain for half the Flank'd-ay 

AG 55 „ Wherefore the whole ak Google, will be 
- + A | 
If to the . cb. which. is of 34 Toile, A 
Toiſes be added for the Demi-gorge Ty or BD. 
will have 112 Toiſes for the lengthen'd Curtain a 
BC, and in the obliquangled Triangle ADG yon 
know the Line of Defence DG, and che Capic 409 
theſe Two Analogies 4 


— 


* 


As the Sine of the Angle GD 1 
To its oppoſite fide AD 1 = 

So the Sine of the Angle G AD. ......... % 
To its oppoſite ſide DC ; 


which you will find of 153 Toiſes, and about FH | 


As the Sine of the Angle AGD 
To its oppoſite ſide 45 

| So the Sine of the Angle A 
To its oppoſite ſide AG 


of 63 Toiſes, and about 3 Foot. F 
To know the Face GE, firſt find out the line DE 
whe * — in the obliquangled Tria 


As the Sine of the Angle CDE I » - 
To its oppoſite ſide CE 8 F* | 
So the Sine of the Angle ECD 95 ile 
7 0 71s oppoſite ſide DE N akes 


wh 
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ich will be of 92 Toiſes, and about 3 Foot, and 
ich being taken from the Raſant-line DG, which we 
ye found to be of 1 457 Toiſes, and 5 Foot, 6 1 Toiſes 
1 Foot will be left for the Face GE. The reſt will 
Known, as in the following dfcthelds:ii on Berk 


Ol, Blondel's Manner of Fortifying. 
R. Blond Fortifies inwards as Count Pagan does; 


but he begins by the Angle d:minue, which he 


is out by taking a Right-angle, or go degrees from 
Angle of the Polygon, and always'adding 15 de- 
es to the third Part of the remainder. But this 
zle according to his Principle may be found out, 


h lels difficulty, without knowing the Angle of the 


ygon, (vis.) by dividing 120 degrees by the mem- 
of the ſides of the Polygon, and always ſubſtracting 
Quotient from 45 degrees: Or, elie an eaſier Way, 
taking from 40 degrees the third Part of the Angle 
he Center, Thus will this Angle diminue be of 15 
zrees in the Square, 21 in the Pentagon, 25 in the 
xagon, and it will increaſe gradually in other Poly- 


i is, as far as the Right-line, on which it will be of 


degrees. 


y means of this Angle thus found, the Angle of the Plate 24. 
tion will be known to be of 60 degrees in the Square, g. 53. 
in the Pentagon, Jo in the Hexagon, and that it 


reaſes gradually in all the other Polygons as far as 
Right · line, where it is of 90 degrees. 


he Flanking-angle in the Square is of 15 o degrees, 


138 in the Pentagon, of 130 in the Hexagon, and 


reaſes gradually in all the other Polygons as far as 


Right line, where it is but of 90 degrees. 


As the Author is perſwaded that the Line of Defence 
Nsht never to be longer than 140, nor ſhorter than 


o Toiſes, in Places that are call d Royal; he has for 
at Reaſon Two Suppoſitions which he calls Manners, 
e firſt of which, being the Great one, allows 200 
ſes for the outward fide in all the Polygons, which 


ies the Line of Defence every where of 140, ac- 


cord- 


1 1h. 
His KY 
wh 86 
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208 A Treatiſeof Fortification: '- Patt ll S. 
cording to his uſual Way of Fortifying, which i ch, 
allow 5 tenths of the outward ſide tor the Line of H 
fence, and half the Tenaille for the Face. The Seo mp 

or Little one, makes the outward ſide every when rue 
17 Toiſes, which renders the Line of Defence a lui ge, 
ſhorter than 120 Toiſes: By theſe Terms he ine 0: 

all that can be Fortified ; becauſe to extend the M Voſit 
ward ſide farther makes the Defence uſeleſs, the Flu ape 
being too diſtant, and to make it ſhorter than in = it 
Little Fortification, leſſens the Flank, and inc wh 

the number of the Baſtions, and the Expence to nos 

poſe. 39 ; SE 

Plate 24. Let AB be the outward ſide of an Hexagon. At its es 
Rg. $3. A,B, make the Two Angles diminues ABC, BAC, of ich 
degrees each, ſuch as they ought to be in the Her eſe 
with the Two Lines of Befence AG, BF, which vil ch 
terminated at the points F, &, by making each of Hal 

of 7 tenths of the outward fide AB. Divide the A 
nailles AC, BC, each into Two equal Parts at DI che 

have the Faces AD, BE, and draw the Flanks DF, WT he 

with the Curtain FG. che 

| Platez5. One may eaſily underſtand by this Figure, whu ß ! 
FE 55. Author adds to his Fortification to render its Deſu unt 
extremely good. Firſt, he takes upon the Flanks Vn I. 
EG, the lines DH, EH, of 10 Toiſes each, for the ad. 

neſs of each ſquare Orillon, and the reſt is emploi ch, 

in the Cover'd.Hank which he takes inwards the ii t d 

of 5 or 6 Toiſes, and this Retirement is of aſe to Merk 

to make the Curtains of the Baſtions longer in Poi v. 

of many ſides, and to give Curtains to thoſe, that En 

ing upon a Right-line, have none, or very fhort oe t: 

and in ſuch a caſe he retires his Flanks inwards In a 
much as 20 Toiſes on each fide, that he may hae inſt 
Curtain more than 20 Toiſes long. The Retirze Mole 

the Flank is meaſur'd upon a Right-line, drawn iſſcrit 

the point H to the Angle of the oppoſite Baſtion. lan. 
makes 3 Batteries within the Caſemate, as Count 76 T 


does, allowing 2 Toiſes for the breadth of each Fon t] 
pet, and 5 for each Platform. The Plain of the 0 


; tery is from 9 to 12 Foot above the bottom of the l 25. 
uch, that of the Middle from 18 to 24, and chat of ag. 35. 
DIS Higheſt Battery from 27 to 36, or level with the 

00 Impart, li rc, 25 een ee ee 

re rneſe 3 Batteries are terminated towards the Demi- 

lin ge, upon thejlengthen'd Line of Defence, and towards 

+08 Orillon, upon the line drawn from the Angle of the 


WT ofice Baſtion thro! the end of the ſame Orilſon. The 


a apet of the Low Battery is 9 or 10 Foot high, 6 
„ia the Middle. one, and 3 and a half in the Higheſt, 
e which reaſon his Two firſt muſt have Embraſures. 


s there. is A great deal of room between the Two 
n, flanks in each Baſtion, in thoſe Spaces the Author 
a Cavaliers, whoſe: Figure you fee, each fide of 


och will be able to hold 12 Pieces of Cannon at leaſt. 
eſe Cavaliers and Batteries muſt be made of the 
ch taken out of the great Ditch, whoſe breadth is 
al to the length of the Flank DF, or EG, fo that 


Angle of the Counterſcarp is made about the Middle 
che outward fide AB, . 
Nhe Author makes a Half. Moon, or-Counter-Guard, 
che Point of each Baſtion, parallel to its Faces, of 
d Maſon's Work, without Earth, and every where 
Wuntermind. Its breadth is 3 or 4 Toiſes in all; that 

= w:th the Parapet, which is made but 8 or 10 Foot 
ad. This Counter-Guard is erected in the great 
ch, 10 or 12 Toiſes off of the Counterſcarp, and 
t diſtance becomes its Ditch. The chief uſe of this 
Work is to hide from the Enemy the Batteries of the 
Wv-ilank, oppoſite to it, and its narrowneſs binders 
Enemy from ſetting their Cannon in it when they 


nave taken it. i 0&4 
„ln a Right-line from that the Author adds, over 


ainſt the Angle of the Counterſcarp, a Ravelin, whoſe 
gle K is found by the interſection of Two Arches, 
ſerib d from the Angles of the Epaule D, E, with the 
ſtance D, E, and whoſe Faces tend to the Two points 
6 Toiſes diſtant from the Epaules, and are bounded 

on the lengthen d Lines of the Counter. Guards. 4 
| The 
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1160 J Treatiſe of Bortifieation. * Pan Wl | 

Plate 23. The Ditch of this Ravelin muſt be To Toiſes . 
Fg. 55. and that it may be the better defended, the 30 ” 
: takes in the Face of the Baſtion, beyond the poinih 
a ſpace that may ſee it, which conſequently mi 
likewiſe of -xo Toiſes, where he makes a low Bay * 


of 4 or 5 Foot, and another on the inſide, the (ff 
height as the Parapet of the Place. The Plain of i 
Battery is level with the Second Battery of the HN 
that is, from 18 to 24 Foot above the bottom of 
Ditch. - Tr er Ty: | 3 5 q ite EATS i . | 
This Ravelin not only covers the Epaules 
Orillons of each Baſtion, but alſo defends the HU 
of the Counter- guard, becauſe the Author ta 
much of its Face as can diſcover all that Ditch toi 
two Batteries in, a high one and a low one, juſt vl 
does in the Faces of the Baſtions. He allows no oi 
Terre-plain- for the Ravelin then juſt enough i 
recoiling of the Cannon of the Batteries, and H 
all the reſt of the inſide empty, the more ea 
countermine the Rampart and hinder the Enemy il 
making a Lodgment in it after he has ford it. 
Beſides, the Author adds a Cunette in his mill 
Ditch, about 7 or 8 Toiſes broad, which he carr 
all round, to prevent the low Flanks, which ſeen 
of acceſs, from being come at. One might again 
a narrower” Cunette in the Ditches of the Out -· u 
if they are 8 or 10 Toiſes broad, and eſpecially vi_hli: 
Batteries have been made in the Faces of the 
Moons or Ravelins. 4: £7. 1 3 
| That the Batteries of the Face of each Bil 
which defend the Ditch of the Ravelin may be nh 
cover'd, the Author adds in the Angle of the Cough 
ſcarp of the Ravelin a Lunette, whoſe figure , 
Lozenge, allowing 20 Toiſes for each of its Side, 


Remarks upon Mr. Blondel Fortification. 
H O' this Manner of Fortifying be extremely 


Invented, yet 1t is too expenfive, as wel 
the Conſtruction of the Diteh, which the Aut 


oe. eee Age of Forliſhing; 111 
bliged” ge make very wide and deep; that it may 
rd Earth for the * part, and for All? the Bat. © 
les of the Flanks and Pad of the Baſtions, as for 


d ought to have, and of the Out · works that it muſt 
to cover the Flanks, which are too much expos d. 


, nbs in a little time, thavizg alice” broken them 


h his Cannon, they may ſerve hin as ſo many ſteps 
between the two high Flanks ſo fill up the Baſtion 
re, they are, that it is bard to ** there in 
e of need. Several more uch WY e found with 
Manner of Fortifying, which. my, Profeſſion and 
| Author $ great Fame. cauſe me to pul der, 


F he Caltulation of the As les ind Lines of 1 a Polygon, 
Fartified according zo Mr. Blondel's Dee 2 


uſes : and becauſe. this Figure is 2: Remi-Hexagon, 
ere the Angle of the Center is of Co. degrees, and 


„or ABF, will be of 35 degrees, che flanking- 
ple of 130, and the Flanke d angle of 70; and con- 
ently half the Flank d- angle FHO, or AG, of 37. 
has all the Angles are known, except the Ang le of 

W Flank DFG, and the Angle of the Epaule, hich 

Wether with the other Lines may be thus found: 
int, To find out the Fare AD, or BE, the Tensille 
c, which is its double, muſt be _ oy _ 
| alogy in _ Haſceles Triangle BRU 


2 n nie | 
= #7 the Sine of the Aus le ACB © -6604 
ly To its oppoſite ſide AB | 200 
e the Sine of the Angle ABC 422.62 
ut To ita oppoſite ſide 40 110 


which 


nantity of Ammunition and the number of Gun- - 
and Officers of Artillery, woe which a Place thus For- 


zeſides, the 4 Batteries of the Flank are fo long, and 
loſe together, that me Enemy may fill them wich. 
n 


0 | Wount, in the Aſſauft. Then the Cavaliers, which 


pðou allow 200 Toifes for the outward Side AB 3 Plate 245 © 
the Line of defence AG, or BY will be of I40 Fig. 53- 


Augle of. the Wer of 120, the Angle diminus 


AF. Ws 2 * * 
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; = A Treife of Fortification: "Pal 
which 8 ſhall find to be of 110 Toiſes, whoſe 
will be 35 Toiſes for the Face AD, which being th 
from the Rafant-line AG, which is of 140 Tol 
85 Toiſes will remain for the line DG, from vb 
if the Face AD, or the line CD be taken, that i * 
Toiſes, the remainder will be 30 Toiſes for the 6 


plement CG, or CF ; and the Curtain FG may be fu 
in the Iſoſceles Triangle FCG, by this Analogy: e 
ri 
A. the Sine of the Angle FEC ert 
Ta its oppoſite Side FC | Ty N 
5. the Sims 7 the Angle FCG : .. a. 
To s oppoſi te Side FE 1 
which will be of 54 Toiſes and about two Foot, 1 ni. 
which with the side DG, which we have found u hie 
of 85 Toiſes, will ſerve to find the Angle of the H be 
DFA, in the obliquangled Triangle DFG, thus: B I 
From 180 degrees take the Angle d:mnue DO er 
25 degrees, and the remainder will be 155. degren 77 
the Sum of the two other Angles, whoſe halt; IS 774 9 
Then make this Analogy : 1 
As the Sum of the Sides DG, FC y 1 
To therr difference en 
So the Tangent of half the Sum of the Angles FM as. 
To tbe Tangent of balf their d tference 1169 ey 
which will be of 58 Degrees, and about 26 Minn o 
which being added to half the Sum of the Angle, * 
to 77 degrees, you will have 135. 26“. for the Aug od. 
the Flank DFG, to which adding FGD the Angle HA. 
nue, or 25 degrees, you will have the Angle ole o. 
Epaule ADF of 160.26. WW: 
If you wou'd know the Flank FD, it muſt be ol uch 
ſollowing * in the ſame  obliquangled Tool Pe 
DFG: Fre, 
B, . 


2 9 os 2 l mW 4 
8 8 * 7 
a 1 6 


1 3 5 | 
p 9 SPE b 
V the different Manne 


K A the Sine of the Angle OH S066 Piree45 
_ 70s oppo/ite Side DE 335 Hig. 51 
k So the Sine of the Angle FGD -" 466% | 
f To its oppoſite Side FD | $1.4; 


hich will be of 51 Toiſes, and about 2 Fot. 
To know the Demi-gorge FH, or GI, we muſt firſk 
ad the lengthen'd Curtain GH, in the obliquangled 


riangle AGH, by this Analogy : 


1808 44s the Sine of the Angle AFG 86602 

d Ti its oppoſite Side AG 19 1 
I 5 4c Sine of the Angle GAL 572577 
0 To its oppoſite Side GH 92.4 


rich will be of 92 Toiſes, and about 4 Foot, from 
ich taking the Curtain FG, which we have found 
be of 54 Toiſes and 2 Foot, the remainder will be 
WE Toiſcs and 2 Foot for the Demi-gorge FH, or GI 
er which the inward fide HI will appear to be of 
a Toiſes, Oc. 


| | Mr. Vauban's Manner of Forttfying, . _ 

R. Vauban Fortifies inwards, and begins by the 
1 Raſant-Lines, as Count Pagan does, but he does 
Pp: make his Faces fo long, nor his Flanks ſo ſhort, 
Wd ſo much expos d to the Enemy's Batteries: and as 


inks, which are not of ſo much Moment, and may 
any time be added without changing the Flanks or 
WI tains, as you have ſeen in our ſecond and third Me- 
od, when the Angle of the Baſtion becomes too obtuſe. 


fall from C the perpendicular CD, equal to the 
5 ghth part of AB for the Square, to the ſeventh for 
p< Pentagon, and to the ſixth for the Hexagon, as 
re, and all the other Polygons; draw from the ends 
B, thro the point D, the Lines of defence. ADH, 
JG, which will be terminated at E, G, thus! _ _ 

"2 | Divide 


ey are very great, they ſupply the want of Second 


rs of Fortifying. 112 5 


* 


Having, as in Count Pagan s Fortification, divided plate 26. 
e outward fide AB, into two equal parts at C, and Ig. 36. 
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Place 26. Divide the outward fide AB into Seven equal Patt 
Fig. 56. and allow two of them for the Faces AE, BF, and mb 


the lines EH, FG, each equal to the line RF, to hal 


the Curtain GH, and the Flanks EG, FH; and if W 

like be done every where, you will have the Mae i 
line of the Curtains and Baſtions, to which on the jo; 

ſide muſt be added a Rampart about 12 Toiſes bra 

with its Parapet of 3, and on the outſide a Ditch 160. 
18 Toiſes broad over-againſt the Flank'd-angle, and 

Toiſes broad over-againſt the Epaule. Not forget nt 
a cover'd way of 5 Ioiſes in breadth, and an Eſplan e. 

ll of 20. 3 ent 
Plate 2 For the Caſemates and Orillons, take the line; He 
| Pg. 54. FI, each equal to the third part of the Flanks ENI 
and draw thro' the points I, from the oppoſite Flank"! 
Angles A,B, the Revers, or back-part of the Ori 
IO of 5 Toiſes: take alſo upon the lengthen d Lui 
of "defence the Eufoncemeut, or depth of the Mee 
mate GP, HP, of 5 Toiſes, then the concave Flank (RP 
will be deſcrib'd as we have taught in our Metin 
As for the Orillon, it muſt be deſcrib'd by dra 
upon the lines EI, FI an Arch, whoſe Diameter mM": 
be a little leſs than the line El, or FI, ſo that its (ol. 
vexity may not exceed the Line of Defence, as Wl 1 
have alſo taught in our Method. — po 
The Author adds a Tenaillon, or reinforc'd Tenuſ e! 

in the Ditch, that is, a Tenaille with Flanks, thut 7: 
ſcribd. Take upon the Lines of defence AH, BG, tre 
lines ER, FK, of about 3 Toiſes each, and draw fi oubt 


the points K, lines parallel to the Flanks EG, I ere 
to terminate the Tenaille, whoſe Faces K G 
each as long as half the lines KL, and whoſe Fla 
QR are perpendicular to the Lines of defence. - . 
within this Work a Rampart, which muſt be bu 
Toiſes broad towards the Curtain, and 5 broad towing - 


the Flanks and Faces. As for the Parapet it oughtavin 


be no leſs than 2 Toiſes broad. As this Work is ms v. 
for ſcarce any other uſe, than the nn, TS; Ra 
| 5 ite 
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Witch, methinks a ſimple Tenaille, as FGH, wou' d Plate 44. | 


Wu fice. | 2 

1 To scoure the Ditch ſtill better, and oppoſe its being 
asd, the Author adds in the Ditch, over. againſt the 
MW: iddle of the Tenaille, a Caponiere, or a double Way, 
in Wover'd with a Parapet, rais'd 3 Foot above the bottom 


Fig. 94. 


Plate 24. | 
Fig. 54. | 


ad Sf the Ditch; it is about 12 Foot broad, perpendicular 


; oo the Curtain, and Palifiado'd on both ſides. This 


1 RV ork is ſo much the better, becauſe it commands with- 


int being commanded, and is a Paſſage for the Muske- 
ers to go to the Out- works. Thus there are 4 Flanks 


r dhe defence of the Ditch, that of the Place, that of 


ue Orillon, and thoſe of the Tenaille and Capontere. 
eo deſcribe the Half. Moon, which is at the re- entrant 


oy © ngle of the Counterſcarp, defcribe from the ends GH, 


1.888 che Curtain, thro the Epaules EF, with the diſtance 
750 Toiſes, ſuppoſing the outward {ide of 200, two 
ches, whole interſection will give the point of the 


2 vclin at S, whoſe Faces muſt be drawn towards the 


1 Wng!cs of the Epaules E, F. This Half. Moon is to 
wn vc on the inſide. a Rampart of 10 Toiſes, with a 
rapet as uſual, and on the outfide a Ditch parallel to 
Faces, and 12 Toiſes broad: and to hinder the 
Sling of this Ditch, Places of Arms muſt be made in 
perpendicular to the Face of the Ravelin, and cover'd 
ith a Parapet three Foot higher than the bottom of 
e Ditch. | | * 
In the Center of the ſaid Ravelin muſt be made a 
WE trench'd Corps de Guard, that is, a Reduct, or Re- 
eubt, whoſe Walls muſt have Buttlements, or Meur- 
ieren, to be cover'd and fire upon the Enemy with 
vskets, and to retire in, when one is preſs'd fo hard 


"a cover'd with a ſort of Counter-guard, or great Lu- 
e 10 or 12 Toiſes broad towards the great Ditch, 
Ind 25 or 30 towards the Ditch of the Half. Noon: 

aving ſuch a Ditch as the Half-Moon has, in which 

s well as in the Terre, plain of the Half. Moon, and 
W's Rampart, when it has 2 a Traverſe or Parapet 
. 7s 


4 $ not to be able to ſuſtain the Aſſault. This Ravelin 
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N 116 A Treatiſe of Fottification. Pay If 
Plate a4. is rais'd 5 or 5 Foot high, leaving cloſe to theſe I 


3g. 86. Angle of the Center AOB will be of 60 deg 


R. 54. verſes a ſpace of 2 or 3 Foot for Files of Souldien. 
To cover the Half. Moon the better, a little Rare 

or Lynette is added in the re-entrant Angle of JM 
Counterſcarp of the two great Lunettes, having Wi 

Ditch 3 Toiſes over, and as deep as that of the 23 

Moon, with a Parapet but no Rampart, 

The double line which we have added upon tl 
Glacis of the Eſplanade, over- againſt the Flank d. agi 

of the great Counter- guard, repreſents a Cut about i 

Foot wide, made in the Parapet, and call d Sortie, (i 
becauſe it is a Way to Sally out at, and receive Succu 
Theſe Sorzzes, or Ways, are ſhut up with Oaken nh 


The Calculation of the Angles and Lines of a Pu 7 
Fortiſied after Mr. Vauban's Method, 1 
plate 2. HE Line AB, being the ſide of an Hexagon, till 


and the Angle of the Polygon of 120. If you ni 
the outward Side AB of 180 Toiſes, its half AC on 
BC, will be of 90 Toiſes, and the perpendicular ( 
30. The Face AE, or BF, will be of 5 1 Toiſes a 
bout 2 Foot, and therefore in the practice it is uſub 
ſuppos d of 50 Toiſes, and we ſhall ſuppoſe it ſo he 
for the ſake of an even number.. 0 
The Angle diminu: CAD, or CBD, will be of 18 
as in Count Pagan's Fortification, and conſequently ii 
Flank'd-Angle of 83. 8“. and the Flanking-angle of 148 
8*, The line AD — be alſo as in Count Pagans will 
of 94 Toiſes, and about 5 Foot, from which tak 
the Face AE, or 30 Toiſes, the remainder will be 


Toiſes and five Foot for the line DE, or DF, and lf © 
may in the Triangle EDF, know the line EF by u 5 
Analogy: on 
As the Sine of the Angle EFD © 310 hich 

To its oppoſite fide DE 44 or 

So the Sine of the Angle EDF 599i tion 


To its oppoſite ſide E F 1 
; 


, > * * 
= & ITY N 1 14%" TE N q - n * * 8 
£ 1 " IS e N * 42 c * A Sn 2 5 * 1 
* 


« . 7 
* - 
od 
pr 


* 
e * I ² ˙· m- rr eas . "1D 4 I 5 N * " *... 3 . 
5 50 f 1 1 7 * 9 * Es 8 9 8 2 2 n N . , n 9 » 2 2 % nns Ns 3 * 2 
. 3 3 a 1 4 — ; 92 
| [ | 7 N * 1 J . * z 
| £ — ; ol p 5 7% 7 * 1 * ; I 
; : £ 
F, g r ”— 
| kx Þ | 0 | N 
| a Y 4 * * \ 


T 
the line EF, or its equal EH, will be of about 85 Plate 26; 
reli oiſes to which if ou add 50 Toiſes for the Face AE, Ig. 56. 
fa will have 135 Toiſes for the Line of Defence AH, 4 
ing om which if DE be taken, which has been found to 
WE of 4.4 Toiſes and 5 Foot, 40 Toiſes and 1 Foot will 
ni: for the Complement DH, or DG, and in the 
t (celes Triangle GDH, one may know the Curtain GH, 
= this Analogy : | Perot 1 
Ale Sine of the Angle OGH 31620 % 
ou To its oppoſite fide DH 40. 1 1 
__ 5$ hc Sine of the Angle GDH 59995 . 
To its oppeſite ſide G | 76. §. 


ich will be of 76 Toiſes, and about 5 Foot, which 
e might alſo have found without the knowledge of 5 
e Angles, by comparing together the two Similar 2 
cceles Triangles GDH, EDF, Ge. 

gGecauſe EFG is an Iſoſceles Triangle, if from 180 
rrees the Angle EFG be taken, which is equal to 
e Angle dimmne, that we have found to be of 18. 260.1 
f the remainder will be 80. 45 for the Angle at the 


e EFG, to which if the Angle diminue FGH, or 18. 
. be added, the Sum will be 99. 11, for the Angle of 
e Flank EGH, to which if the Angle νminut GHE, 
18. 26“, be once more added, you will have 117. 37 
the Angle of the Epaule AEG, 55 
The Flank EG is found in the Triangle EDG, by 
is Analogy : pol 


As the Sine of the Angle EGP 98900 
270 ::s oppoſite ſide DE 44. F. 

ue Sine of the Angle E DG | $9995 
To its oppoſite ſide EG 27 


Which will be of about 27 Toiſes. The reſt may be 
own, as has been taught in Mr. HBlondel's Fortifi- 
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Plate 27. 
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+», Sardi's Italian Method of Fortifying. _ 


which, by reaſon of its plainneſs and eaſineſs, is ty 


referr'd to all that went before, which may in ge 
ral be call'd the French Manner, becauſe their Auth 


are French Men; yet it is not well to be ignorant. 


the other, that one may be able to judge of them, u 


make uſe of them upon occaſion, becauſe one may 
ways find ſomething good in them. \* 5 


The Italiang, who do not much matter making th; 0 
Angle of the Baſtion right or obtuſe, rather choolnh 
to have it acute, that they may have a Second Flu 
upon the Curtain, have ſeveral Ways of Fortiſii 
taught by ſeveral Authors of their own Nation, amo 
which I have choſen Sarai, as thinking his Met 


better than that of the other Italian Authors. 


Having ſuppos'd the inward Side AB of 800 Geo 
trical Paces or Feet, allow 150 for the Demi-gorges 1 
BD, and as much for the Flanks CE, DF, which dl 
be perpendicular to the Curtain CD, whoſe eig 
part DI will be taken for the Second Flank, fo thi 
will be the point of the Raſant-line IG, which wan 


the lengthen'd Radius AO, will give the Point of the 
{ton at &, and doing ſo all round will end the oper aui 
For the Caſemates and Orillons, take upon 
Flanks CE, DF, upon the Demi-gorges AC, AD, un 
upon the lengthen'd Faces HE, HF, the lines CO, Vl 
Cl, DI, EK, FK, each equal to the third part of a Fla 
or of a Demi-gorge, and draw to the Flanks CE, 
thro' the points K, I, the indefinite parallels LM, 
lengthen the Flanks CE. DF, towards N, in ſuch mn 
ner that the lines CN, DN, be of 15 Foot each, * 


draw thro' the points N, the lines MN parallel top 


Demi-gorges AC, AD. 5 | 
Draw the lines OP of 10 Foot each, and the lint 

IL of 70, and draw the right-line LP, and the 1 
LM will be the beginning of the low Place, which va 


HO” the foregoing Methods are the beſt, eſpe A 
ally the laſt mention'd, (vis.) Mr. Yauau i 


* 
6 


Of the different Manners of Fortifying. 119 | 
e capable of 3 Pieces of Cannon. If you wou'd have Pf 27; = 
W Square Orillon, its Front K will be terminated at Fg.5g. 
WD by a right-line drawn from the point O, thro? the : 
WW iddle of the Face of the oppoſite Baſtion : and if uu 
Bod have it round, with a Radius of 50 Foot, de. + 
reibe an Arch upon the line KQ. „ e e 
The Author adds ſquare Cavaliers upon the middle 
f the Curtain, whoſe Faces are parallel to the Parapet 
f the Rampart, and 30 Foot diſtant from that Parapet, 
here he places 7 Pieces of Cannon, three of which 
ay upon the Field, and the other four upon the two 
ext Baſtions, two on each fide, to flank ſuch Breaches 
che Enemy may make in the Face of thoſe Baſtions, 
ad keep him from giving Aſſault. 2 


— 


FTemads upon Sardi's Fortification. 
As the Traliaus affect to have the Angle of the 
"I Baſtion acute, that the Faces of the ſame fide of 
oe Place may defend one another with advantage, and 
rue for Flanks, when their Caſemates and Flanks 
re broken : and that the Second Flank upon the Cur- 
ain is too little to make the Flank'd Angle always 
bu cute; it ſeems that He, from whom we have taken 
+ „ has not well explain'd the Authors 
Ind. | 

Therefore to render this Method of Fortifying more 
eerfect, one ſhou'd not give the Square or Pentagon any 
ccond Flank, becauſe their Angles are not great 
nough : But one might give one to the Hexagon and 
he other Polygons, to encreaſe according io the num- 
er of the Baſtions, making it equal to the 8th part of 
the Curtain for the Hexagon, to the 7th for the Hep- 
Wagon, to the 6th for the Octogon, to the 5th for the 
aneagon, to the 4th for the Decagon, to the 3d for 

he Hendecagon, and to half for the Dodecagon, Oe. 
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The, Calculation of the Angles and Lines accord e 
1 ene 41s £45 
Bs this Figure is a Demi-Hexagon, the AH 

of the Center AOB will be of 60 degrees, and ih 
Angle of the Figure of 120: And as the Flank is yh 
pendicular to the Curtain, the Angle of the Flu 
ECD, or CDF, will be of go degrees. Moreover, M 
inward Side AB having been ſuppos'd of 800 Pali 
and having allow'd 150 for each Demi-gorge AC, lll 
as alſo as much for the Flanks EC, DF, the Curtain 
will be of 500 Paces, and the Second Flank ID, whiz 
is the 8th part of it, of 62 1 Paces, and conſequenii 
the Complement CI of 4.37 3 Paces. "= 

By means of theſe Angles, and theſe Lines tu 
known, you may eaſily find out the other Angles ail 
Lines, and firſt the Angle d iminut CIE, in the rect 


8 


lar Triangle ECI, by this Analogy: = 
To the ſide CE 4 15 x ' 


So the whole Sine 1000 
To the Tangent of the Angle diminue CIE 3410 
which will be of 18 degrees and about 55 minutes, win 
which if you add the Angle of the Flank of go «i 
grees, you will have 108.55'. for the Angle of tl 
Epaule CEG. But if the ſaid Angle d;minue 18. 55 
be taken from half the Angle of the Polygon, or 60 d 
grees, the remainder will be 4 1.5". for half the Flank 
angle, which conſequently will be of 82. 10“. 1 
If to the line CI, which is of 4373 Paces, the Deni 
gorge AC, or 150 Paces be added, you will have 35% 
Paces for the length of the line AI, and in the obliqul 
angled Triangle AIG, one may know the raſant-line GI 


and the Capital AG, by the two following Analogies: Wil . 
As the Sine of the Angle AGT Ges, 
Torts oppoſite fide A 1 587,08 of 

So the Sine of the Angle GAT 86610 h 
Tous oppoſiae fide ET | Hl bt 


which 
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be Sine of the Angle ACT 671 
7. 77s anpoſite ſiat AL 15 | 587* 
che Sine of the Angle ATC „ 
70 it oppoſite fide as. 289 
in be of about 289 Foot. 


to the Curtain CD, which 1s of 500 Foot, the rag. 


0 i gorge AC, or 150 Foot be added, the ſum will be x;, 5. 
Foot for the lengthen'd Curtain AD, which will 
+ means to find out the length of the fichant Line 
facing firſt the Angle ADG by this Analogy : 

k le ſum of the two ſiaes AD, AG 939 
ui 7. thcir difference 361 
ug e Tangent of a quarter of the Angle of the 
yu WWRO00 | 31735 
RE To another Tangent 22196 
it hich 12 degrees, and about 41 minutes anſwer in 
0 rables, which being taken from a quarter of the 


of the Polygon, or 30 degrees, the remainder 
be 17.29“, for the Angle ADG, by means of which 
my know the fichant Line DG, by this following 
ogy, in the Triangle AGD: 


ta 

5 ſbe Sine of the Angle ADG 30043 

de 7 its oppoſite ſiae AG | 289 

K he Sine of the Angle CAD N 86602 
=_ 70s opo/ite [ide GD © > 


y ch will be of about 833 Geometrical Paces. 


Chevalier de Ville's French Method of Fortifying. 


HE Chevalier de Ville makes his Flanks perpen- Plat 4 ; 
dicular to the Curtain, and equal to the Demi. 85 


Js, as Sardi does, but leſs, (viz.) the Sixth part 
* of the inward ſide, and in the Square and Penta- 
07 


he determines the Flank d- angle by a Raſant. line, 
7% in the other Polygons he makes it a right - one, by 
. means 


Plate 26. means le deicrio d upon 
Fig. 58. which joyns the two Epaùles of à Baſti I 
ſeen in our Second Method, | 


Plate 27. As for the Caſemates and Orillons, take upon 
Fg. 66. Flanks CE, DP, and upon the lengihen d Faces Hz 
the lines Cl, DI, EK, FK, each equal to a third pil 
the Flank, or of the Demi - gorge, and draw ihn 
points K, to the Flanks CE, DF, the parallel lina 1 
which will be terminated at L, by a right- line d 

from I to the Angle of the oppofite Baſtion, andi 

ine KL will be the Front of the Orillon, when i 
made ſquare, but if you wou'd have it round, fi 

and L, with the diſtance KL, deſcribe two Ar 
which here interſect at M, and from that point M 

the ſame points KL, deſcribe the Arch KOL, 
middle point O will be the Center of the Orillon i 


Remarks upon the Fortification of the Chevalier dei 

2 S the Flanks and Demi-gorges are but the lll 
A part of the inward fide, that makes the Cu 
too long, and the Baſtions too little, and uncapab:l 
Retrenchments. Wherefore the Author increaſe: il 

Faces to make his cover'd Flanks, which I think 

too little, as having ſcarce room in them to mi 
tolerable Battery. The Second Flank upon the 

tain becomes ſo great in great Polygons, that it 15 

to have the Ditch defended by the whole Flank, 


leſs it be made very wide before the Curtains, wi * 

renders the Expence exceſſive. Ne 

The Calculation of the Angles and Lines, according li | 4 
Chevalier de Ville's Deen. 

Plate 26. 1 this Figure is a Demi Hexagon, the Al $ 

Fig. 58. 5 


of the Center AOB will be of 60 degrees, 1 
| "25 rev 


{I Tie of the Polygon of 120: and becauſe the Flank plate 26. 
ere perpendicular to the Curtain, the Angle of the Fs. 58. 

. cb will be of 90 degrees, and conſequently | 
k Flank'd-angle AGI of 45 degrees, the Angle 

10 ou AIG of 15. and the Ang e O the Epaule CEG 

ths Re 195 degrees. | 


king the inward ſide AB of 120 Toiſes, the Demi- 
ee AC, and the Flank CE will be of 20 Toiſes each, 


17 = conſequently the Curtain CD of 80 Toiſes, and 
(engchen d Curtain AD of 100. The Angles of 
br = 1oſccles Triangle AKC are alſo known, for if from 
« 1p degrees be taken the Angle KAC of 120 degrees, 


of the Remainder will be 30 degrees, for each of 
two Angles at the Baſe K, C, which is always equal 

balf of the Angle of the Center AOB. Thus one 
find in the Triangle AKC, the Gorge-line CK, or 

== Capital AG, by this Analogy, which our Author 

ns to have been ignorant of: 

4 ſbe Sine of half the Angle of the Center 50000 
JT the Flank of the Baſtion -— 20 

So the Sine of the Angie of the Center 86 602 
To the Capital AG . _” 


| 3 lich; will be of 34 Toiſes, and about 4 Foot. 
ou may find the Raſant- line GI, in the obliquangled 
iangle AIG, by this Analogy : 


| 

Abe Sine of the Angle diminue AIC 25882 
7 7he Capital AG 2 
ese Sine of half the Angle of the Polygon O AB 86602 
E Zo the Raſant-line G7 116.4. 
wb WT : 16 Toiſes, and about 4 Foot. 7 48 


n the ſame obliquangled Triangle AIG may be found 
e line Al, by the following Analogy : | 


As the Sine of the Angle diminue AIC 25852 


To the Capital AG = TT 34-4 
| 1 60 the Sine of half the Flauſ d. Angle ACT 70% 


To the Line Al 94:4 
| which 
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124 A Treatiſe of Fortification: Part f 
#26. which will be of 94 Toiſes, and about 4 Foot, f 
Pg. 58. which taking the Demi-gorge AC of 20 Toiſe,, Ml 


angle ECI independently from the Capital AG, wiighl 


So the Flank EC 


Plate 28. 
Hg. 61. 


degrees to half the Angle of the Polygon, when 


2 * 3 — * "IM N 26 an * 
. ö R 
GGW 
O * all Bs 2 8 290 
2 " e 
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8 
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” 


Toifes and 4 Foot will remain for the Complement (Wl 
which being taken from the Curtain CD, or fron 
Toiſes, the remainder will be 5 Toiſes and 2 For 
the Second Flank ID, which may be alſo found, | 
finding the Complement CI in the rectangular Ti 


will prove that Capital to be equal to the Gorge 
whole Geometrical demonſtration is very eaſy. 


AS TILE 
* nan 


As the whole Sine 1  rooulliif 
To the Tangent of the Angle CET 3,8 


To the Complement C0 \ "of 1 
which will be of 74 Toiſes, and 4 Foot as before, I 
How to Fortify the Dutch Way, after the Methi 1 


Marolois. J 
Efore Marolois begins his Fortification, he iv 
the Aperture of the Flank'd-angle, by addin 


happens, that the Flank'd-angle is of 60 degrees ini 
Square, 69 in the Pentagon, 75 in the Hexagon, 9er 
in the Heptagon : and as it becomes obtule after ul 

Dodecagon, by this continual addition of 15 degra 
he only makes it right, or of go degrees in the 
decagon, and in all the other following Polygons. 

He allows 36 * Rods, or 72 Toiſes for the Curti 4 

TE, and 24 Rods, or 48 Toiſes for the Face of the y d 
ition AF, or BL; fo that the Curtain is in a Sm" 
alteral Ratio to the Face, that is, as 3 to 2. Laſtly, 
makes the Flank-forming-angle FMI, of 40 degu t v 
when he wou'd only have a ſingle Flank, that 
Demi-gorge IM may be to the Flank IF, as about 6 
5 2: But when he wou'd have a cover'd Flank, he made 


—— — l 


Ihe ſame Mcaſure as before-mention'd in Mr. Bombelle's Fortifica'" 
| - i 


m 4 ibe a regular Polygon by means of a Circle ; for one 
=o” draw ſuch a Polygon upon the Ground, with the 
Wn the Ground the Augle of the Polygon, equal to 
=: which is deſcrib'd upon Paper, and by ending the 
4 has been juſt taught. 5 


Irch it: for tho' ſeyeral have belicy'd the Durch 


le FMI of 35 degrees only, and pj,,, 2 


Irlank-forming- ang 


KIT: be the outward ſide, which is indefinite. to. 
ds B. At A make the Angle BAC equal to half the 
je of the Polygon, and having divided it into two 
al parts by the line AP, at the point A, with this 
AP make the Angle PAE of J. 30'. by the Raſant- 
AE, upon which the Face AF of 30 Toiſes mult 
aken to have the Epaule at F, from which point 
indefinite perpendicular GI muſt be drawn upon 
outward fide AB, which will be terminated at I, 
ing at the point F, with the line FI, the Angle 
of 50 degrees, and drawing thro' the point M, 


ee the line FM meets the Radius AC, the indefinite 


MN parallel to the outward {ide AB, which will 
he inward fide of the Polygon, when it is termi- 
d at N, which will be done thus: 

aving made the Curtain IK of 72 Toiſes, and the 


Fi > GH as long, joyn KH, to take upon it the Flank 


equal to the Flank IF, and having made the Demi- 


I ge KN equal to the Demi-gorge IM, and HB, equal 
6, draw the Face BL, and the Capital BN, which 


Ws lengthen d, will meet the Capital AM alſo length- 


i. , in a point which will be the Center of the Place. 
e reit is eaſily ended. | 


Remarks upon the Dutch Fortification. 


His Way of Fortifying teaches us an eaſy Method Plate a 
of working upon the Ground, where one cannot de- F. 61. 


er. line of the Curtains and Baſtions, making firſt 


There are other kinds of Dutch Fortifications, 
ich we ſhall not here ſpeak of, becauſe they are not 


For- 


„/ che different Manners of Fortifyiug. 125 *g Ny 
the Demi-gorge IM is to the Flank IF, as about Fg. Gr. 


* n 2 
F 
5 ; 


= ® 126 J Treatiſe of Fortification.' © Part 
e Fortification to be the beſt, | becauſe the Wy 
% taſted fo long in that Country, which muſt have t 
them Skil ful in that Art, by long Experience, andi 
to reſiſt a great Prince, they have endeavour'd toy 
other Nations in it; yet the ſame Experience: 
ſhown in the Wars of 1672, 1673, Oc. that ni 
their beſt Places have been taken in 3 Week, M 
wou'd have been taken much ſooner, but for the \8F, 
ber of their Out-Works, which fince that tine 
much leſſen'd the reputation of their Strength, 
has render'd deſpicable the way that they are For 
eſpecially becauſe they have no Caſemates, or will 
{mall ones. N A 
As in all their Methods they have affected to h 
ſecond Flank upon the Curtain, and that the C ou 
ſcarp has been made parallel to the Faces of the 
ſtions, this conſiderable fault happens, (v:s.) tha 
Flank, which is the chief defending Part, does mi 
cover all the Ditch, becauſe the Counterſcarp being 
rallel to the Face of the Baſtion, when there is 2 
Flank, the lengthning of the outward fide of the loi 
wou'd often meet the Curtain, whereas it oughtil 
at the Angle of the Epaule, whence the Enemie 
be lodg'd in the Ditch without fear of Flank 
becauſe the Counterſcarp covers them again 
Flank, and that being only ſeen of the Second 
which is quickly ruind, the entrance of the Dit 
made eaſy to the Beſiegers. : | 


The Calculation of the Angles and Lines of a 5 * 
Fortified according to Mazolois's Method, Wl 

HE outward fide AB belonging here to an 

T agon, the Angle of the Center will be of 6 
grees, and the Angle of the Polygon of 120, and! 

lequently CAB half of the Angle of the Polygvl 

Go, and half the Flank'd-angle (viz.) CAE of 31 - 

which being taken from CAB, half the Angle of 95 

Polygon, or 60 degrees, 22. 30. will remain fo' WW - 

Angle qiminud EAB. l 


* 


* , „ 
D 


117 


unt, or 22. 30'. be added, their ſum 1 12. 30'. will 


tog e Angle of the Epaule AFT, from which if IFM be 
ice n, which is an Angle of 50'degrees, 62. 30'. will 
mol in for the Rasle AFM, wherefore the Angle 
5, , will be preciſely of 80 degrees, * Thus are all 
E N "Op - vogles known. 

me Where are but two re known, vis.) the Face 


ff 48 Toiſes, and the Curtain TK of -72, by means 
hich and of the known Angles, the other lines 
be known, and firſt the Capital AM, and the line 
by the two following Analogies in 1 the Dm 


* ed T tiangle AMF: | 
01 | 

be Sine of the An he AMP 50 1; aa 
— To the Face A 1 3 xa 5 48 
e Sine of tbe Ang le AFM 8801 
an To the Capital ant 4 44 
Seq h will be of 4.3 Toiſes, and about 1 3 
eg r be Sine of the Angle AMF 98480 
tu 70 77s oppoſite fide AF W 48 
an he Sine of the Angle A 11 Artie 60876 
ce 7 77s oppoſite fide FM 2.9.4. 
oft == 9 Toiſes, and about 4 Foot, which will be of uſe 
— 8 1* finding out the F Mak IF, and the Demi-gorge 


by the two following Analogies in the rectangular 
gc MIF : | 
A i: whole Sine F 100000 


* W 7o the line FM. 29. 4 
„he Sine of the Flank (eme 222 64279 
1 | To the Flank I 19 
nach vil be of about 1 9 Foiſes . | 
15" A,. the whole Sine © I00000 
5 To the line MF ö | \ | 2064 
" Ss the Sine of the Angle 7 FM | 76604. 
To the Demi-gorge MI | 22. 


which 


0% Foe «differs? Asses, 1 Forflying; = 
cauſe the Angle of the Flank FIK is a right one, pla 28, 
go degrees, 1 I to theſe yo degrees FEI the Angle Fig. 1. 
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2 J 5 » 


* 45 45 8. which vin be of 22 Toiſes, and about 4 F000 ui v 
5 Eg. ö. double, or 45 Toiſes, and 2 Foot, bein 


ar IO, Oe. 


Plate 28. 


Fig. 62. a 


acute, or obtuſe. Their Manner of Fortifying, en 


at wh Trauer f cation} .. e 


the Curtain IK, which is of 7a Toiſes, the ſun 
be 117 Toiſes, and 2 Foot, for the in ward ſide yy 

| To find the outward fide AB, the line AG mul 
'S found in. the Triangle: AGF e a6, 


this Analogy : 8.0 by 
A. the whoſe ws 1 ET d 
To the Sine of the 9 are _- oi 


S Face 4 114311 DF | 


Thich will be Fig 4 Toilts, and about twok 
whoſe double, or 88 Foiles and 4 Foot, being ad 
the line GH, which is of 2 Toiſes, the Sum wi 1 
16 o Toiſes and 4 Foot for the outward ſide AB. 


} 


"To know the Second-flank. EK, the Complemen|W 
mult be firſt known, by the following Ana logy, un 
rectangular Triangle EIF: 1 


As the whole Sine 9 7 too 1 
Jo the Tangent of the Angie Zyr \ uM 
E the Flank I 1 
To the Complement IEE - - of 


of 45 Toiſes, and about 5 Foot, ani which beit 
from the Curtain IK, or from 72 Toiſes, the rem 
will be 26 Toiſes and 1 Foot for the Second. aut 2 


O the Spaniſh Fortification: * 
Tur Spaniards, who like obtuſe Hank d- a9 

neglect a Second. flank upon the Curtain, un 
making their Fortification with a Raſant Defence, 
1s, never having any fichant Line of Defence, 
minding whether che Angle of the Baſtion be Wh; 


the Second-flanks, and the Flank'd-angle being 1 
is the ſame with that of the Chevalier de Ville, wh 
for that reaſon has been call'd the —_— 22 


— 4; TS; 
3 * 


Fr f Irregular Fortifleatio. 12 

tauſe it is compounded” of - the Italiun and Spaniſh, 

| ze 'Demi-gorges” AC,” BD, and the perpend icular 

inks CE, DF, muſt be the Sixth part of the inward- 
AB, then the Point of the Baſtion is found by 2 


E > 

nad ; 
x 

- 1 


„ * 


Ent-line of Defence. ii n e | 
[ ſhall not explain this Manner of Fortifying any 
Ire, becauſe it is eaſy to underſtand by what has al- 
dy been ſaid, and by this Figure, which repreſents 
demi - Hexagon, where the Angle of the Baſtion be- 
s to be obtuſe, and continues to be ſo more and more, 
the Polygons ihcreaſe. As the Spaniards have no 
rtification within Harquebuſe or Fuzil:ſhot, and that 
teaſt is only within Musket-ſhot, (v7s.) 126 Toiſes, 
WS 0:ding to that meaſure the length of the Demi- 
ges, Flanks, and Curtains mult be taken, ſuppoſing 
inward fide AB of 120, to compute all the other 
es and Angles according to that Suppoſition, which 
l de eaſily done in imitation of the former Cal- 
E HESTON Er 7 414% SLENEIES 


Ar ST 2c 


Of the Reinforc'd Order. ES 
O leſſen the Number of Baſtions, which wou d be lg. 64 8 
requiſite in a large Compaſs, if we wou'd make | 
geat Line of Deferice within Musket-ſhot, a way 
been invented to Fortify a long Side, uſually ſup- 
d of 160 Toiſes, by a Curtain retir'd inwards, that 
little Line of Defence might be within Musket- 
t, as HL: and this Manner of Fortifying has been 
W's Orare Renforce, (Reinforc'd Order) concerning 
ich ſeveral Zlalian and Spaniſh Authors have wrote 
Wee Treatifes :. but without taking any notice of 
at they have faid, I ſhall only explain it in a few 
ords, as I found it at the End of Father Foardin's 
rtification. 5 
Divide the inward ſide AB into eight equal parts; and 


„v one for each of the Demi. gorges AC, BD, and the 
8 7 ne to each of the Flanks CG, DG, which muſt be 


WF pendicular to the inward fide AB. Make each of 
OY i Curtains CE, DF, of two of thoſe parts, and o_ = 
S ns” = 
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reticd Flanks EH, FI, which muſt alſo be perpengi. 
cular to the inward fide AB, of one of them a. pie 
Laſtly, draw the retir'd Curtain HI; and draw fry 
H thro' F, the line HL, which paſſing thro G, the en 
of the Flank DG will meet the lengthen'd Radius Oy 
L, which will be the Point of the Baſtion. 
Suppoſing the inward fide AB of 160 Toiſes, ea 
Flank and Demi-gorge will be of 20 Toiſes, and exif 
Curtain of 40: and to know the length of the Ji: 
Line of Defence HL, the Aperture of the Ang 4 
mins THF, or DFG mult be found, whoſe Tangent 
equal to the Sine 50 of an Arch of 30 degrees, [ 
then that Sine be found in the Tables of the Tangenzl 
26 degrees and about 34 minutes will anſwer to it (wha 
the quantity of the Angle diminut BFL, which bein 
taken from the Angles ABO, which in the Hexagonal 
of 60 degrees, the remainder will be 37. 2.6'. for BUN 
half of the flank'd-angle, and in the obliquangdl 
Triangle FBL, you may know the line FL by wlll 
Analogy : 7 = 


As the Sine of the Angle BL F 


Zo its oppoſite fide BF * os 
So the Sine of the Angle FBL | mo 
To its oppoſite ſide FL Ny wn 


which will be of 94 Toiſes, and about 2 Foot, 
The line HF will be found by the following Analq 
in the rectangular Triangle HIF: _ 1 


As the whole Sine 10d 
70 the Secant of the Angle diminue IHF I 

So the Curtain HI 76: 57, 59 Yo0T 
To the line HF | . 
of 44 Toiſes, and about 4. Foot, to which if 94 Tok 
and 2 Foot be added, which is the line FL, the Wi 
will be 139 Toiſes for the Raſant-line Hl. 
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E Aving taught how to Fortify Regular Places, 
4 | it naturally; follows to ſhew how to Forufy 
| Irregular ones; I mean the moſt common, be: 
| _ cauſe the opportunity of building new Places 
n a free piece of Ground is 77 rare, and there is 
liner occaſion to Fortify the old ones, which are al- 
ot all irregular. 3 n 
10 Fortify an Irregular Place, and give it a good 
Pelence, we muſt be alliſted by Regular Fortification; 
hich will bea Rule and Foundation for the Irre. 
ular; and always have in Mind the general Maxims, 
bich we have explain'd in the beginning of this Trea- 
e, and eſpecially that which teaches us, that the 
eat Line of Defence onght not to exceed the fartheff 
each of Musket not, that is, 150 Toiſes at moſt. 
Irregular Places mult be render'd as regular as may 
„keeping almoſt the ſame Compaſs of Ground, as 
been allo taught at the beginning of this Treatiſe : 
a if that can't be done, by reaſon. of their being en- 
mpaſs'd with Precipices, Rivers, Hills, or Moun- 
8105, as it ſometimes happens in Towns built near the 
a upon firm Ground, in Iſlands, or upon the ſide of 
Mountain, with great or little Walls Moated round, 
pr without Out-Works, and Fortified with round or 
quare Towers; the following Rules mult be obſerv'd, 
o wake-their Fortification compleat. * 266d 
N FS Hou 
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132 A Treatiſe of Fortification. Part I 

. How to Fortify outwards an Irregular Place, that wii. 
its Angles and Sides Fegular. 
WIV call Regular Angles, Saliant Angles which u 
not acute, that is, which are right or obtuſe 


acute Angles being reckon'd /rregular, becauſe the 
cannot be Fortified, by the Rules of regular Fortif 
tion: and Regular ſides ſuch as are not longer than i 
Toiſes, which is the utmoſt extent of Musket-ſhot, oil 
we have ſaidelſe-where, which makes the great [in oa 
Defence not to exceed that length, and alto ſuch a2 
not ſhorter than 100 Toiſes, which will not make u 
great Line of Defence too ſhort ; reckoning thoſe fil" 
Trregular, which exceed 150 Toiſes, becauſe the H 
ſtions erected at their Ends are too diſtant to = 
each other: and alſo ſuch as are ſhorter than of wil 
Toiſes, becauſe their Line of Defence is too ſhort; il 
fince Muskets ſhoot 120 Toiſes and farther vigorouhl 
it is uſeleſs to make the Baſtions any nearer ; and e 
hurtful to make them ſo near together, becauſe til 
Baſtions cannot Flank one another when they are 
near, by reaſon of the difficulty of ſhooting downwal 
arrinrdtance He; is 2:73 1 - 
All the foregoing Methods may be of uſe in Fortin 
ing ſuch an irregular Plan; but here we ſhall only n 
uſe of our Second Method, where the Flanks are 8 
fo great as in the Firſt, which might render ſoul 
ITrregular Haſtions deform'd, that is, ſuch Baſtion 
whole Flanks, and whoſe Faces are not equal too 
another, and other. Baſtions too little, which wol 
make us deviate from the Maxim which orders 1 
ſtrength to be equally diſtributed, that is, that a Play 
muſt be every where equally Fortified, becauſe wit 
it is equally ſtrong, the Enemy has no reaſon to atu 
it in one place ſooner than another: yet the inequall 
of the Baſtions is not much to be minded, if it is n 
very great; for the Beauty of their Equality is of 
ſeen upon Paper, but not from the Field, where Ju 
cannot at pne time diſcover all the parts of a . 
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E T the irregular Hexagon ABCDEF, . whoſe, An: Plan 29: 
gles as well as Sides are regular, be of as many Fig. 64. 
iſes of a ſide, as you ſee. mark'd in the Figure, 
tit, becauſe this irregular Plan is almoſt regular, be- 
WS: oaly:too long for its breadth, and that but a little, 
u may calily Fortify it, finding the Center. by ap- 
orimation, as at O, which is that of a Circle, whoſe 
WW cumference paſſes thro AC, E, the three moſt diſtant 
Jiats. Draw from that Center O, right lines to all 
Angles of the Polygon, which you muſt look upon 
the Radii of à regular Polygon, ,and Meaſure all the 
ples of the Center, to know what regular Polygons 
y belong to, or which they come neareſt to, that 
Wu may Fortify the ſides oppoſite to them agreeably to 
5 h Polygons. 2 Ni 5 I 
Haring thus found the Angle of the Center AOB to 
of about 51 degrees, ny is pretty near that of 
Heptagon, as will appear if you divide 360 by 31, 
rtify its oppoſite ſide AB, as in the Heptagon, with- 
We changing any thing, becauſe that ſide is exactly of 
o Toiſes; that is, make the Demi-gorges AG, BG, of 
Toices each, and the Flanks GH, which muſt be 
syn from the Center O, of 24 Toiſes eaecn. 


* 


WLikewiſe knowing that the Angle of the Center 
r being of 17 degrees, comes pretty near to that of 
rentagon, the fide Af muſt be Fortified as in the 
atagon, ſo that the Demi-gorge AI ſhou'd. be of 25 
Wiles; and the Flank IK of 20, if the ſide AF was of 
o, but as it is longer, (vis.) of 130 Taiſes, the 
mi· gorges and Flanks muſt be made proportionably 
ter, which you may do by the Rule of Three di- 
, laying, if 120 gives 25 for the Demi-gorge, what 
130 give? and the Quotient will be 27 Toiſes for 
n Demi-gorge, AI, or FI: and likewiſe — 120: 
For the Flank :: 130: and the Anſwer will be about 
for each of the Flanks IK. | 


After the ſame Method, mult the other Flanks and 


1 . 5 well de fended, alld if it happenb at any time -tliat th 2 


_. wiſe inſtead of Fortifying the propos'd Hexagon 


11 Ae ation." Part 
Demi-gorges be determin'd upon the other ſides; tu 
tha Angles of the Baſtions muſt b foond by the inn | 
| "ſion of Raſa ines, and the whole Polygorifwyl oil 


4 5 
7 " „1 


Flatik d. angle is obtuſe, as ar Lg it ma) be made.righ 
ff you will, by" means of a Semi cirele deſcrib yp 
the line which joyns the Epaules, dividing that Sen 
circle into two equal parts to have equal Faces u 
cannot always be, becauſe it way happen that dei 

fene it wanting on one ſide, which-you may knowl 
de ſo, when the Face of the Baſtion being length 
inſtead of meeting the Curtain will cut the Fan 
Demi-gorge ; in Hitch a caſe, inſtead of having the Pi 
of the Baſtion in the middle of the Semi citele, wif 
muft have it in that part of the Semi- circle wh 
cur by the Raſant- line, drawn from that ſide when 
defence is rant 5 4 410! 1 
As a Flank is of very little uſe, when it is le 
of 20 Toiſes, and that by our Method it may de 
fach a one, namely, when the Angle of the Cem 
fen and its oppoſite fide little, it will be bei 
8 uch à caſe to make it of 20 Toiſes, unleſs that rem 

the Angle of the Baſtion too acute: for tho 
eftablifh'd a Method of Fortifying, it is not ne 
to adhere too ſtrictly to it, as a Mighty Myſtery 


* 


to Fortify a Place well, and become à Skilful Engin 
it is enough to make good uſe of one's reaſon, ini 
ing the Rules of Fortification, it being allow dt o: 
From thoſe Rules ſeveral ways, according to diſſeu 
pccaſions : for it is impoſſible to Fortify an irregi 
Place as if it was altogether regular. 19 , 
Thus inſtead of adhering to a right Flank'd-aq 
at M, which is not of great Moment, you may 1 
it acute by increaſing the Flanks à little, and eſperiſ 
the leaſt of them, more or leſs, according as; that 
gle will be more or leſs acute, and -it will alway! 
tolerable, if it be not leſs than of 60 degrees, Li 
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been taught, the three or four different Mau 
following may be ps dd. f 
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The Second Manner no of 
WT HIS Second Manner is; more perfect, and more 1 5, | 
WL beseral than che foregoing, becauſe it may he 
d in a Polygon more. irregular than the. laſt, that is, 
ich longer than, it is broad, Ver we ſhall apply je 
re to the ſame. Hexagon ABCDEF, to ſhew. chow 
ach it excels the firſt, for you will ſee;thac the nde 
r wil be better Fortified by the Second Manner than 
eiche firſt, where the Flanks are more oblique, and 
ntequently moré expos d to the Enemies Batteries. 
the Praflice of itt 
Having taken any two joyning ſides as AB, BC, and 
dnfidering them as the ſides of two regular Polygons 
ſcrib'd in the ſame Circle, find L the Center of that 
rele, which is the ſame as goes thro? the three 
dints A, B, C, to know the Aperture of the two Faber 
the Center, ALB, BLC, and determine the Flanks 
1d Demi-gorges upon the ſides AB, BC, as has been 
upht' in the foregoing Method. Find alſo M the 
dwmon Center of the two next ſides CD, DE, and like- 
iſe N the common Center of the two laſt ſides EF, AF, 
Wd end the reſt as before taugt. 
When the propos'd Polygon has an uneven number 
de,, it will happen at laſt that there will only re- 
a one fide, whole Center muſt be found; which will 
done if you conſider it as the {ide of a regular Poly- 
an, whole Center will be found by the interſection of 
o right lines, which divide into two equal parts the 
Ingles of the ends of that fide, as we ſhall ſay more par- 
aarly in - „ IG} £529 
| The Third Manner.  *' © 
HIS third Manner does not ſeem ſo perfect as Plats 3 
. the foregoing, but a great deal eafier : for all you Fiz.66. 
ave to do is to divide into two equal parts, all the 
W"g!es of the propos d Polygon by right lines, of which 
uch as go from the ends of the {ame fide, will in their 
nterſection give the Center of a regular Polygon, one 
| whoſe ſides the included ſide will be, and it 9 . 
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BY ones few et oo er ogiact en bid D778 2 1,4 
ET 25.1 Having then divided each of the Angles A, B, off 
, | ö 5 ; 


the Polygon zoo ew equal, Apples by the Niey fl 
B., che point L of their interſection will be tþ 


Center of a regular Polygon, of which the line Ag 


4 fide,” ro be Fortified agreeably with the Angle of th 
Center ALB, as has been taught in our firſt Many 
Likewiſe the Angle C is to be divided into two equ 
parts by the line CM, which will cut the foregoing 
In 2 point, as M, which you muſt look upo; 


, | muſt look upon, 4 
Center of a regular Polygon, of which BC is 4 ti, 
wo Peraly ic_acebrding th (he, een 
BMC, and ſo for the othier fees. 


5 The Fourth Manner, © 
To render the foregoing Manner more Perfe&, ul 
1 as Compleat as poſſible, we have here adde 
ſourth Manner, which will eaſily ſhew us the Waſh 
apply our fourth Method to Irregular Fortificatiſ 
But without dwelling any longer 


£ 


r upon it, we will 
follow the defign of our ſecond Method, becauſei 
makes the Flanks bigger. Rs 1133 


Fig. 67. Haying then divided one of the Angles of the 


e Angles of the Pi 
gon, as A, into Two equal Parts, by the line 410 


vide the fide AB into Two equal Parts alſo, by L. M pet 
pendicular to that fide, which here cuts the line Al 
at L, which you muſt take for the Center of a Regulu 
Polygon, whoſe Angle of the Center has ALM for in 
half, according to which, the Demi-gorge AG, and th; 
which muſt be drawn from the Center L 


' Flank GH, 
will be determin'd the firſt Way. 


Having alſo divided the Angle of the Polygon B inn 
Two equal Parts, by the line BP, it will meet the pe- 
pendicular ML, at P, which mult be taken for the Ce. 
terof a Regular Polygon, whoſe Angle of the Center 
C.- o which. muſt be de- 
termin'd the length of the Demi-gorge BG, and of the 


has BPM for its half, according t 
Flank GH, which muſt be drawn from the Center P. 


Like 


85 
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Likewiſe having divided the ſide Be into Two edu 
ns at N, and from that point having drawn its per- 
ndicular NO, the point O, where that perpendicular 
ets the line BP muſt be taken for the Center of a Re. 
ar Polygon, whoſe Angle of the Center has BON 
r its half, according to'which mult be determin'd the 
mi-gorge: BQ, and the 'Flank QR, which muſt be 
aun from the Center O; and ſo on "Io 
of 5” po eng HS. 2 BDAY No oﬀ.319}) VO GOTH ed 
by 10 Fortify inwards an Trregular Place, whoſe Angles 
dd Sides are all Regula. 
HEN we have bounded a regular ſide between 
100 and 150 Toiſes, an inward fide was meant; 
an outward fide ought to be longer, becauſe the _._ _.. - 
ints of the Baſtions are more diſtant from one an 
her than their Centers. That therefore alt the partz 
a Polygon Fortified inwards may have à juſt Propor- 
n, its ſides ſhall be efteem'd- Regular; when they are 
Ween 160 and 290 Toiſes, becauſe according to 
ſe limits a Line of Defence will neither be too long, 
EEE UN EOERDRTINGTS: 
WT he different Methods of Fortifying inwards a'Re- 
War Plan, which have been taught in the foregoing 
rt, may be eaſily apply d to an Irregular one: But 
Without lofing Time in mentioning thoſe” Methods, 
ich are now out of uſe, we ſhall only apply Mr, 
as Method here, as being the beſt, and that 
ich is follow'd now. 
En Irregular Plan may be Fortified inwards as many plate 31. 
ierent Ways as we have taught to Fortify it outwards, Fg. 68. 
E beſt of which may be choſen : Wherefore, not to 
eat the ſame thing over again, we ſhall give another 
inner of Fortifying, which may be as a fifth Way of 
rtifying inwards, as we ſhall always do in the Sequel. 
Perefore without minding of the quantity of the An- 
„or length of the Sides of the propos'd Polygon 
DEP, if they be but Regular, it may be Fortified 
ording to Mr. Yauban's Method, thus: 
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 ATreatife 4} Bowiitaions 0 f Pur | | 
3 Having divided the ſide AR into Tworequatiear i. 1 
By. 69 It ji pependienar GH, and-likdwiſe therineze Ge 1 
| by its ene r.[H, take:the;point Hy: where 
No Perpendiculars.interſe,: for the Canter 21 

the ar Folygop,,onc of whoſe Angles is ABC andd 
© Angle of the Center, whick Angle ou mult m 
Jure, or elſe ABC that ofithe Polygan;] to deter 
according to its Apertatras the length of the lines 0 
IL, which by Mr. Vauban s Method, muſt be en 
ſirth part of the G3ep: 25,50 or a thitd' purt a 

N —— BG, Bl, ib the Angie belongs to an Hexagy, 


any renee Polygon. W nd on MYR 


ww abi Bi; ar On; MM 


ee Fortify in "Frregular Side, 

7. " 11 10 Forrify gutwards che de AB, which 'b wn 

CL of 2:40. Toaſes; which is twice ag tech 1 

| Teach = + Musket, -beeaaſe, the Baſtions at heal 

51 rs too diſtant to defend one another, the ith 
vided, into two equal parts at G, to mic 

che wiel e point C a flat Baſtion; cal bd Homer, an pen 


ing 30 Toiſes for each of its Demi- gorges GDA ar 
| as much to the Flanks-EF,*DE;; which muſt be p u m 
| dicular tp. the, Curtains;, and if you won d hPa! 
A Angle of that Baſtion a Right. one, the Capital Sie f 


be perpendicular and equal to the Gorge DER. 
The fide Hl:;being but of Ho Toiſes, the Pemi · ai 
HR, 1 45 been made but of 15 Teiſes xach wo 
there might remain 60 Toiſes, atleaſt, ior the Cum 
which ought ſearce to be leſs: And if. that ſide! 
been yet ſhorter, the Demi gorges HK, IL,, muſt} nl 
been {till leſs, and they maſt have been infinitely „ 
that is, the fide HI muſt have been taken for. a Cur 
if it had been but of 60 Toiſes, or ſomething 7 
But if it ſhou'd. be extremely ſhort, then at.muſt ai 
ceſſity be. chang d, becauſe che Baſtions, 5 at Its nu 
wou'd be too near together. 2 0 fenen 1 
Becauſe thę fide MN is not Den enemies to receit 
flat Baſtion in the middle, being but of 180 Toiſes a 
that it is too long to have only Baſtions at its endl 
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end one — we "Ml Fortified it with 2 Cur- Plate 5 | 
" retir'd inWardayuy in the Reiufore d Order, make. 5s: 70. 


che Curtains O ens Peay rges M, i 
2 little longer, accord 2752 the length ol the {kd 
WW, and drawing upon che faid Curtain 1 Nepp 
9 Ur Flanks PQ. of 20. Toi es each, Db BOW ks 
Oe might have made a flat Baſtion in the 1 middi le of | 
t lide; but as it would 1 in ſuch a caſe be too near t 
lion on esch ſide, yon mult take back the other 
o Baſtions; if the other Two ſides will permit it, 
is, if chey are long enough to teceive the We 
ee, ſo chat the Flanks, which are; at O, may be at 
- N and perpendicular jo the {ide US, pa, if — cb 
Nas to be taken fora Qurtain: And then ſuch 
ion is ealld Difform; Maſtien, becaule 14.18 Deform'd, 
ppdftion to Uniform and Seauriſe 4 K 1008, whic) 
Jed, are the beſt flank d, and of as beſt pen Sn 
If the fide ta be Foxtified is of a yery great — — 
W aut build upon it ſeveral flat Baſtions,, or to avoid 
pence, auly Demi: Baſtions, 60 or Ba, Toes Tow 
E another, in the Shape 7 a 9275 elſe Plate 33. 
may uſe Curtains xetixd. bk oh 5 ac f Fig. 71. 
Dn. ihe middle, ag; upng.the fi bs if ” ja: not 
it foro d to pull down Houſes eien e, when luc 
de has an advantageous Situation, as SY it is upon 
_—_ ſic of River, as AB, it will ſuffice to fortify it with Plete 31. 
. ald allo Seel ur ke, becauſe they are made 1 68 
e the Teeth of a Saw, as CDE, allowing at molt 2.5 
. the Flank ob, 5 and go at leaſt for the | 
feadth CK... 1 6, 
The Quality of the — at the ends of 1 the long 41 
lige us ſometimes to, fortify ſuch a ſide another way, 
id all that depends upon Judgmentnd. Experience, 
pecially When you are well skill d iu kortifying an Ix- 
Neular-angle, as we are going to teach, tho' we 
ke no notice of ſeveral particulars; whigh. are better 
— by nee * goon ene Abit a long 
llcourſe,'s 1513-1; 
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Bio 1 Treatiſe of *Poreigoadiont Pann 
nee beinen Sved s 0018 27h" bl 
A n — A | Þ 7 'Elow fo Fortefy aw Inregular Angli.. 4 
| Wate33. LI RS T, if it be a Saliant-augle, and greater thy 
R. 71. IL“ 69 degrees, as A, Which being acute, cant w 
2 Beautiful and Uniform Baſtion, becauſe the Au 

this Baſtion wou'd neceſſarily be too acute; it mH ch. 
left as it is, being open endugh to reſiſt the Bra 
Cannon: and that it may be well defended; iaſtea 
making upon the middle of” the Two ides' AR, | 
(which are too long) flat Baſtions, whoſe Faces tom nen 
the Angle wou'd be il] flanF'd, Demi- Baſtions mi 
erefted, whoſe' Gorges DE, muſt be 5 or G0 
Little-flank EG 25, and the Great. flank Df, 300 
Toifes long, which muſt be perpendicular upon lh 
thence to Trad the better che Angle A, which 
have here cover d with a Counter - guard, whoſeidem 
is from DF „ ps AQ 215 5503 S*8 ad 
f che Saliant-angle be too 


. 


acute, as I, it may bei 

tified with a Cut- Baſtion, calbd alſo Baſtion withil 
#aifte ; that is, with Two Demi-Baſtions like: the: 
mer, in ſuch manner that the' longeſt Flanks; id 
make a Recentrant-angle at I, may'be perpendienlry 
the fides TK, FE, which wake the acute Angle Il 
And becauſe the Re. entrant- angle HIH is very mai 
expos d; and that the Tenaille or long ſides IH, 

ö farce defend one another, it ought to be cover d 

0 a little Lunette, whoſe each Demi -gorge is of 10 U 
b whoſe Face is of 15 Toiſes, that it may bel deſeu 
4 from the Tenaille HI. This ſuppoſes that the fi 
q | IK, IL cannot any way be ſhortned, when they n 
E | - very long, # hece; 29 Sf ee 
 Tho' this Angle IT thus ſeems ill Fortified, yet 0 
ought to conſider, that the ſuppoſition, which we 
made, that nothing can be taken'from'the'fides' 1K 
may proceed from ſuch an advantageous.Situation, 4 
renders the Angle T hard of acceſs, and exempt from i 
danger of Mining; wherefore, in ſuch a caſe, it is vd 
| to profit of the advantage of that Situation, with 
| any need of fortifying that Angle with ſo much pe 
| | cautib 
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0 Of Irregular Foktiſication. 141 FE 
tion. Otherwiſe part of the lides IE, . muſt, be Plate 33. bs 
en olf, to make in it a reinforc'd Tenaille, which Hg. 21. 
be cover d with a good Ravelin: But yet this way 
rragainſt the Maxim, which imports that a greater 
ein a Place is preferable to a leſs, becauſe it is 
bie of containing more Defenders, and of Re- 
\chments; in time of need. Dr 01:2 AE ox 
condly , To Fortify a Re- entrant - angle, as M, 
ſe lines MK, MN, are too ſhort to receive a Plat- 
2 at M, if poſſible MO, MP muſt be taken off to 
ment the capacity ol the Place, in ſuch manner that 
and KP, the lines which are left, be no longer 
1 30 or 40 Toiſes, which, in this caſe, may be 


* 


'd into Demi-gorges for the Baſtions, which will 
ade at the Angles N, K; but care; muſt be taken, 
the line OP, which muſt be the Curtain, be too 
„ ſo that the Two Baſtions which muſt be made at 
may de fend one another, which will happen when 
\ngle M is very open, and the ſides MN, MK, of 
alt . TE Rs 
ne may Fortify the ſame Re-entrant-angle KMN 
, dein nele's — 2 —— the 4 — 
MN, which I ſuppoſe too ſhort, to O, and P, ſo 
W the lines MO, MP, be of about 20 Toiſes each, 
Wy when you have joyn'd the Curtain OP, draw from 
the Flank 00 of 20 Toiſes, and perpendicular to 
and like wiſe from the point P, the Flank PR of 
Toiſes, and perpendicular to the line PN, and draw 
lines NQ, KR, to take upon it the Demi-gorges KS, 
of about 24 Toiſes each, and end the reſt, as you 
In the Figureee. 1 2 
ch a Re-entrant-angle as A, may be Fortified yet 
riſe, and more fimply, by a reinforced Tenaille, 
ng upon the lengthen'd ſides the lines AB, AC, AD, 
of 20 Toiſes each, and drawing the Curtain BC, 
the Two Flanks BE, CD, which are perpendicular 
hat Curtain. Some from the Angle A deſcribe part 
Circle inwards, towards the Place, deſcribing that 


le, or round Wall, chro' the Four points b. 
| | 4 5 ne 


WY "I Treatiſe of 'Teirifentiod. W Pars . 

dirt 3 One might alſo make 4 round Curtain outwad 

Fg. 72. EFD, or inſtead of a round Curtain, you may h pen. 

ſtreig ht one, which paſſing thro the Two poinu U uo 

will be well enough defended from the Ballen | 

3 5 Each MO ITS 2009s bh CO IORTIISY 

Fit 31. When the ſides of the Reconrrant-anglearcefuq 

Fig. 6g, ſonable length, as GH, IH, they may be Fortified mn ow 
Platform HE MR, allowing 24 or 25 Toiſes for ex tail 
the Demi-gorges HR, HL, and drawing from K u 


J * 


the Two Flanks KM, LM, perpendicular to the f ; 
GH, HI, which by their interſeckion will give atl( is 
Angle of the Platform ; which will never be too Wa 
when the Re-entrant- angle H1 is no greater than of ce « 


Degrees. e K Oi 
This way have we Fortified : 2 Re. entrant at. 1 


except that becauſe it is very open, which wont bc 
—_— Angle of the Platform too weak, and the Neth 
too long, we have theſe Flanks OQ, PR, only co 
Toiſes each, and we have joyn'd the Face Rug ur. 
will be always defended enough by the Space wr WW 
takes up in the Re. entrant- angle: And to defenii y. 
better, it will be well to make before it a Detacii nes 
ion, as S, whole each Flank and Demi. gorge mil his 
of about 20 Toiſes. 0 nn 
A Place, whoſe Angles and Sides are all Reguly [eh t. 
call'd well-condition'd, (in French Bien-conditionee)WMiſch t 


one whoſe Angles and Sides are not all Regular, ue 
I condition d, (in French Mal-conditionee) when 
muſt obſerve, that when the foregoing Rules can 
. follow'd without ſome conſiderable Diſad vantage 
ſides of the Figure muſt be chang'd, by increaſing 
OTIS | it according to the mae of 1 Grol 


How 10 F wif an Irregular Place, lui the gil 
*cemte, and making a new onꝗe. 


T HE old Enceinte of Places is kept, when 
encompaſs'd with a Ditch and a good Run 

which may ſerve in the place where the'Curtaw 
to o be, ſo that * good Baſtions are to be made eh 


u Of deregadar Fornfication. > 1 
egaingi Rbles and by that means à good part of the | 
ned will be av d tho care muſt be taken that the 
ions be nbt too fax aſunder, nor the Ramparts too 
, ſoran ſuch a caſe they muſt be redue d to a rea- 
idle height; and the Earth taken from them may 
e for ſome new Works, as for Example, for the 
ſtruction ol ſome flat Baſtion, or Ravelin before the 
tain, to remedy the too great diſtance of Two 
lions. eie d n nt e eee TE 
zut if this old Enteinte is not ſuch a one, and the. 
is only encompaſs d with a little Ditch; and ſome 
Walls with old-faſhion'd Towers, to avoid the ex- 
ce ol 2a new Enceinte, the Ditch muſt be made 
per, and broader, and the Earth taken from it muſt 
re for the Rampart, whoſe Chemiſe the old Walls 
be, filling the Towers with the ſame Earth, to 
te them ſerve as Cavaliers, when every one of them 
ccompaſs d with a good Baſtion, or elſe they may 
rorn'd into Second Baſtions, after Count Pagan s 
ner, when they have a Saliant Angle towards the 
my. Theſe Baſtion'd Towers may be both Ma- 
ines and Cavaliers. 410 80 
his ſuppoſes the Town capacious enough to receive 
mpart within its Walls, but as it is difficult to carry 
Ich thither for the conſtruction of ſuch a Rampart, 
ich thus made, cramps and leſſens the Town, and 
elſarily cauſes ſome Houſes to be pull'd down; it 
be better to let the old Enceinte alone, and take 
paſs in the Field to make a good Fortification of 
Place, Regular if poſſible, or ar leaſt, ſuch a new 
pelnte or Polygon, whoſe: Sides and Angles may be 
Rpular; for then the little Irregularity, which it 
| haye, will not diminiſh its Strength. Its Baſtions - 
be large and few, a great many little ones being 
ſo Advantageous as 2 few great ones, which re- 
re fewer Defenders in the Plzce, and are more ca- 
le of Retrenchm ene. FOR 
hen you have not time to Fortify a Place as it 
ud be, or will not go to the Charge of it, or when 
| a con- 
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blig d to demoliſh it for fear of a Siege, in caſe that 

ts Situation makes it rather defenſive than trouble. 
ſom to the Town, and that the Town can't well be 
ithout it, as being too little for the Inhabitants; the 
zuburbs muſt be taken into the Fortification, as in a 
own Work, with ſeveral Baſtions equally Fortified 
very where, ſo that the Fortification be as regular in 
ne as in the other Tenaille: and if the two parts can't 


lace, Retrenchments and Redoubts muſt be made about 
ze Suburbs in ſuch manner, that each Piece may de- 


aft the loſs of the one ſhou'd occaſion the loſs of an- 
ther; and when you wou'd build a Citadel about it, 


| oth the Town and Suburbs. x; | 


deep as may be, that the Baſtions may receive the 
ch digg d out of ſuch a Ditch; and be the fitter for 

Wc Bclieged, who may in ſuch a full Baſtion fight for 
ery Inch of Ground; bat when Baſtions are detach'd 
om the Body of the Place, it is better that they ſhou d 
empty, that the Enemy may be leſs able to cover 
imſelf in them, when he has taken them. The 


it not ſo deep as the Ditch of the Town, when tis a 
ry Ditch, | 


eater Compaſs than what is ſufficient to make a good 
ce of War; but when it has a vaſt Enceinte, it will 
tice to Fortify ſuch a part of it as commands with 
t being commanded, always upon the Avenues, but 


ccour, tho' the Enemy ſhou'd have taken ſome 
ouſes: and to hinder him from being cover'd by them 
avaliers muſt be rais'd upon the Baſtions of this new 
ortification, at the end of which, towards the Field, à 
tadel may be built, if the Ground is high enongh; 

A | that 


K 


» * 5 
9 


It you would preſerve the Suburbs, and ate not 


Je joyn'd into one, that it make but one Body of the 
end itſelf, and the one may not command the other, 


t it be in ſuch a convenient Place as may command 


Where · ever the Ditches are dry, they muſt be digg d | 


Witches muſt be equally deep in all the Out-Works; 


All that we have ſaid ſuppoſes the Town to be of no 


ver in the middle of the City, that one may receive 


"of 
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146 A Trewiſe of Fortification. Patt ty. - 
that the waage, may retire thither, and hold out i 


the firſt Fortification ſhou'd be taken. 
"4 : R ; 1 ? p I 
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How to Fortiſy a place commauded by ſore riſing rm 
Place over: look'diby a neighbouring Hill is aul 
A be Commanded, and ſuch a Hill is call'd, ac, 
manding Ground, (in French Commandement) which 
Single when it is 9 Foot; :Double when it is 18 P 
and Triple when it is 20) Foot high, and ſo on, alyy i 
reckoning 9 foot in height a Commanding Groui 
There are other Commanding Grounds, which 
ſhall explain occaſionally. ß 
When an Eminence, which commands a Place, ſy 
it and plays upon the back of it, as when it ſees! 
Gorge of a Baition as far as the Flank'd-angle, iti 
call'd a Reverſe Commanding Eround and whe 1 
Height faces the Poſt it plays upon, it is call'd, A fri 
Commanding Ground, and laſtly, when it fees alogt 
ſtraight line and can ſcour it, it is call'd, An i 
Commanding Ground, or Curtain Commanding Grau 
You mult Fortiſy your ſelf againſt thoſe Commu WE 
ing Grounds by Zpanl/ements, or earthen Parapetzi 
cover your ſelf, or elſe with Gabions and CavalimBl 
and when you have them-in-your power; they e 
be Fortified with Tenailles, Fortins or (Little Fowl. . 
Crowns, or Horns; theſe two laſt Works having Wl... 


chiefly invented for that purpoſe. ro p 
To Fortiſy a Commanded Place, the Baſtions mult mpar 
made ſolid, with Parapets higher than ordinary; uc 
Baſtions ought to be full which are oppoſite to the M don 
manding Grounds, ſo that they may command d gers 
very Eminences with Batteries and Cavaliers rais( Ditc 
them. | | | 
This ſuppoſes ſuch a Height not too diſtant, as vi 01 
in Musket-ſhot, or within leſs than Cannon-ſhot y 4. 
the Place; for if it was but juſt within Cannon-ſhot er d w 
farther off, it ought not to be minded; for the Eu with 
from ſuch a diſtance cou d not hurt the Place. M be 
the Eminence is very near che Place, it muſt be nterſ 
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liev'd ; neither can he ſhut up ſuch-a Fort in his Cir- 
\mvallation, becauſe it wou'd be too great, and con- 
quently eaſy to be paſs' d, by ſuch Convoys as ſupply 
Hagen with een LING 
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How to Fortify Towns Situate upon bigh Places. 


* 


is 


WU CH Towns are either upon Mountains or Rocks: 
W Thoſe that are upon Mountains have this advan- 
be, that there is ſeldom any more than one or two 
ys to them, ſo that they need be Fortified but in one 


two places: for when they have many Ayenues, 
ey ought to be better Guarded and Fortified, becauſe 
re is danger of Surpriſe from divers places. Thoſe 
it are upon Rocks are leſs acceſſible, becauſe their 


eeinte is commonly Steep, either by Art, or Nature: 


To Fortify thoſe upon Rocks, after having cut the 
mpart in the Rock, a Parapet of Earth muſt be tais'd, 
l ſuch parts of the Rock as ſtand out too far mnſt; be 

down, and the hollow places fill'd up, that the De- 
ders may have a free Proſpect on every fide. © As 

Ditch cannot be digg'd above four or five Foot 
p. by reaſon of the hardneſs of the Stone, which 
ud render the charge exceſſive, it ought to be made 
y broad, and the Baſtions of the Town ought to be 


er d with Counter. guards ſhap'd like Demi-Baſtions, 
| with Half. Moons rais d in the Ditch, that they 
y. be defended from the Place, and command the 
merſcarp and all the Ground round about. 1 
2 I 
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148 A Tredtiſe of Fortifieation. Part N 
la Towns Situate-upon Mountaint, the; Baia 
which may be Single or Double, mult alſo be c 
with Cgunter. guards, and the Curtains with good k,n f 
velins to hinder Approaches: and becauſe the Places 3 6 
not always exempt from the danger of Mining, . 5 
inconventency may be remedied by encompaſling g 
Foot of the Mountain with a light Circumvallatin 8 . 
ſo digg d that the Horſe as well as Foot may be o 3c 
IN Its: F 90 1-71 108-* 2 6 2 £4 „855 29519 irt 
Tb ſe places of the Hill which the Enemy un 
make Lodgments in, muſt be Fortified with Bound ne 
which are Works of Earth made like a Ravelin, nd 
alſo Flecbes. They have no Ditch, but only a ou 
3 Foot high, border'd with a Paliflade : and thin... 
acceſs may be harder to the Beſiegers, you mult WNW; 
another Paliſſade 10 or 12 Paces beyond the firll, i eed 
about 3 or 4 Foot out of the Groun . N 
If the Town is built upon the fall, and part of it ther 
the Foot, of the Mountain; the upper part of the Ie F. 
mult be Fortified ſeparately, ſo as to be detachdy¹ nd! 
the lower; that if this be taken by the Eneny,v WM. | 
higher, which is the ſtrongeſt, may be a place of Rig... 
to hold out in. Iu it muſt be the Magazines and lace 
munition, and Ciſterns to receive and preſerve ii 144 
Water, when there is neither Wells nor Springs, 2 Sec: 
often happens. ad t! 
| | s har 


How to Fortiſy a Place Situate near a River, 
IRS T, if the River runs thro' the Tou nd Re 
ought to come in and go out thro a Curtain, vi, 1; 

may be better open d than a Baſtion, which is nenn 
well Flank'd: and if the River be narrow, it nd to 
fuffice to make an Arch in the Curtain, and ſhut !WWWicoy; 
with a double Grate of Iron : and to 2 the Ex 
more at diſtance, a little Fort may be built upon Wir, tb 
on that fade where he is moſt fear'd, within CanWhich 
—_— f | 7 

If the River be wider, yet not ſo much as to ehot, i. 
in breadth che length of a Curtain, which is of a 


( 


— 


77 1187 Of Trregular Portification 9 149 
6 Toiſes, a Baſtion muſt be made on each fide, that, 
e paſſage may be the better Flank'd; and to Flank _ 
ll better, where it comes into, and where it goes 
lt of the Town, paliſſado's muſt be ſet; and to hinder 
urpriſes, the Entrance muſt be ſhut up with an Iron 
hain, ſuſtain d by little'Boars or Logs of Wood, which 
very Night muſt lye quite croſs the River. | 
If the breadth of the River exceeds the length of the 
urtain, tho*not the reach of a Musket, a Demi-Baſtion 
Volt be built on each fide, whoſe Capital muſt be along 
Whe River, that theſe two Capitals may mutually de- 
end one another with Muskets ; for if whole Baſtions 
zou d be made, their oppoſite Faces towards the River 
ou d not be defended, much leſs defend one another. 
"Laſtly, if the breadth of the River very much ex- 
Weeds rh Line of Defence, and that its depth is ſuch, 
What no Works can be advanc'd in it to Flank one an- 
ther, by reaſon of their diſtance ; ſuch a Town muſt 
e Fortified as two ſeparate Places, and on the Tight 
nd left Redents muſt be made that Flank one another: 
nd to prevent Surpriſes, you may build two Re- 
Woubts upon the oppoſite Banks, ſomething high, to 
lace Centries in them, who muſt get up with a long 
Ladder, which they are to draw up after them. Plate 3 r. 
Secondly, If the River only waſhes one of the Places, Fig Og. 
nd that fide be very long as AB, becauſe ſuch a place 
Ws hard of acceſs, eſpecially when the River is very 
road, it will ſuffice to Fortify it with a Rampart only 
nd Redents, to Scoure the River: it will not be amiſs 
o have a Ravelin or flat Baſtion in the middle, to put 
annon in, which will very well defend ali the fide AG, 
ind to raiſe at each end A, B, a Cavalier to beat and 
licover the Avenues of the River. 
Beyond the River, Works are generally made to For- 
ity the Bridge, when there is one, as a Ravelin, 
hich muſt be defended by the Musket of the Place: 
nd if the River be wider than the reach of Musket. 
ot, inſtead of a Ravelin, a Horn-Work.or a Cro'» 
nult be made, eſpecially if there be Houſes on * 
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other fide of the Bridge, as well to ſecure the Juha, 

tants, as to guard the Bridge. ei 36: Yi cher * 
I 0 Fortify the other fide of the Place, toward ch 
Land, according to the length of the great fide Ay 
you mult find out what Polygon will ſuit beſt wich Wi 
if the Ground will give yqu leave to make a; reguly i 
Figure, which mult be Fortified by the foregoing My 
thods, in ſuch manner that there may be two Baſtion 
or two Demi-Baſtions at the ends of the fide AB, a 
that that Baſtion or Demi-Baſtion may take up all it 
Ground quite to the Water, the more eaſily to m 
the Enemy along the River. i 
Becauſe the River- ſide ought to be well guarded, wii 
that in ſuch a place there are uſually but Demi 
ſtions, it will be neceſſary to add ſome Out- Work vil 

Horn- Works cover'd with Ravelins, which in caſt (i 
neceſſity may alſo have other Out-Works before tha 


ls to fia Place bil apo the Sl. 


[IOW NS built upon the Sea. ſide are Fortified t 

wards the Land as uſual; towards the Sea thy i ugh 
mult be Fortified with a good Parapet, ſupported” * 
ſtrong Wall, and that ſuch a Parapet may defend it i 75 


it ought to be made in the ſhape of a Tenaille, Dew 
Baſtion, or whole Baſtion, and Cavaliers or Platfon 
muſt be rais'd at ſeveral diſtances to keep off the f 
my : and the better to hinder Boats from adyancit 
artificial Shelves muſt be made under Water. Tha 
if poſſible, the Fortification of the Town muſt be 
order d, that the Entrance of the Harbour may bel 
the middle of a Curtain; that its Entrance, and its MY.“ 
out may be defended by the oppoſite Flank of ci 
Baſtion. p 
Ports are Fortified the ſame way as the Entancl f 
Rivers, and better by Citadels that Flank their "| allies 
trance, and for want of a Citadel, the Shore mult! 
Fortified with Cavaliers and Platforms, whoſe Artlk 
will hinder the Enemy from approaching, and Pitt 
from burning and pillaging ſuch Ships as are at w_ 
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. 173 | 
unde, Sitnate near a Lale. 


HEN Town is Seated near a Lake, that has 
one end in the Enemy's Country; to avoid ſur- 
"riſes the Fortification muſt be carried on as far as the 
ter of the Lake, and to hinder the Wall from bein 
zpproach'd between the Lake and the Fortification of 
be Town, you muſt make a Falſe-Braye, ſupported by 


i RS little Wall: and if a River runs from the Lake throo 
| he Town, its Way in, and its Way out, mult be block d 

| ip, 25 ve have ſaid before. 
__ | How to F. ortify a Place Situate in an Hand. 
ces that are in an Iſland have no need of a re- 
(I gular Fortification, becauſe the Enemy can have 
Stable Batteries, by reaſon of the continual motion 

; PF the Ships; and Baſtions will not be of leſs ſtrength 


or being acute; but inſtead of Baſtions, you may only 
Wave Redents, which defend one another, for tho' the 
ater is a Natural Fortification to ſuch a Place, yet it 
WDught to be a little Fortified, leaſt it ſhou'd be ſurpris d 
Dy an Enemy's Fleet. | 5 | 
he Advantages and Diſadvantages of the different Au- 
ations of a Place. | Ep | 


HO' what we ſhall fay may indifferently belong 
f to a Regular and an Irregular Place; yet we 


0 to 
a chiefly underſtand it of Irregular ones. Places 
ee diſtinguiſh'd, either in reſpect to their Figure, which 


Way be either a Square, or a Pentagon, or an Hexagon, 
of which ſome may be irregular, as we have 
len ſaid: or in reſpect to their Situation; ſome being 
eared in a Dry and Hilly Country; others in a Plain, 


FP "ich may be Sandy, or of Clay, or Fenny ; others in 
alles; and laſtly, others may be ſeated upon the edge 
1 of! 2 Lake, or upon the Sea-ſhore, dr upon a River. ſide, 
er in an Iſland, or any other place, encompais'd with 


ater. All theſe places have the following Advantages 
nd Diſad vantages. 


„ Concern. 
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cCg᷑encerniag Places of # bigb Situation. © "| 
=D HE Advantages of a Place Situate upon a Mow 
- 3 tainor a Rock, are the following. Firſt, a 800, 
Air. Then it is almoſt proof againſt Mines. Its Fy,0 
tification covers all the Top, and it Murders'more'thyi 
any other, becauſe it ſees the Works of the Enemy u 
round about, who in his approaches can raiſe no Wot 
to command the Place, being oblig'd to make 
. -*Frenches very high, leaſt he ſhou d be ſeen from tt 
Place, and the Parapet of his Batteries muſt be j 
higher, that the Cannon may recoil without. beingh 
danger: and whatever he does, he is always ſeen ini 
the Defenders, whom he can't ſee. Mountains at 
themſelves ſo ſtrong, that very little Art will help 
Nature; ſo that they may be Fortified at little expenʒ WM 
there being no occaſion for the Rampart or Pam 
10 be very high: and as there are uſually but «i 
or two Ways to them, they need be Fortified wil 
Defended no where elſe. If the Place is inaccelli 
the Enemy can't force it, and with a pretty deii 
Proviſion it may hold out a long time with a ſmall d 
riſon. Laſt of all; in Sallies, thoſe of the Place hy 
always the advantage of higher Ground. = 

The Diſadvantages of a Place ſeated very high, «dM 
firſt, that the Place is uſually ſmall, eſpecially whe 
is Situate upon the Top of a Mountain or of a R 
ſo that there is only room to build a few Caſtles, vi 
are of little reſiſtance : and if one may build any a 
ſiderable Fort upon it, it is hard to make it regular, | 
reaſon of the odd Figure that Nature has commail 
given to ſuch places, which it is almoſt 'impoſli 
with all our Art to make more regular. Theſe Pla 
generally want Earth to make the ,Fortifications, 4 
their height facilitates the Enemy s Approaches, Hund 
cauſe it Is hard for Musketeers to ſhoot downwark is 
when the Parapet is of a due thickneſs, and harder very 
the Cannon, which does more miſchief ſhooting e 
wards than ſhooting downwards. Beſides the difficulſc and 
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/ il Fortification. 133 
Carriage and Traffick, there is often a want of Water, 
ich yet may be ſupplied by Ciſterns, Which receive 
oreſerye Rain- Water. Whereas the Ditch in à 
place ought to be deep, and narrow, here you are 
ig d. to make it juſt the reverſe, that is, broader and 
deep, at leaſt where the Ground id Rocky, by rea- 
of the hardnefs of the Stone, and the expence in 
ing it out. Theſe Places are apt to be ScaFd, becauſe 
Garriſon being ſmall and truſting to the ſtrength of 
Place, often negle& to have a good Guard and 
tch. Then laſt of all, the Earth being Sandy is unfit 
Fortifications, becaufe unable to laſt long, as well by 
ſon of the Rain, whieh quickly deſtroys it, as the 
my's Cannon, whoſe ſhock can eaſily demoliſh it. © 
laces which are upon a deicent, and conſequently 
Wmanded, tho? they ſtand high, are very defective 
I hard to Fortify ; this muſt be remedied by taking 
if poſſible, the Commanding Ground, or buildin 
aſtle or Citadel upon it, as we have ſaid before: an 
ou can do neither, you mult cover your ſelf with 
Weral Pieces one before another, as Horn-Works, 
Wown-Works, Ge. | 1 
WP laces Situate in Vallies, and encompaſs'd with 
untains are ſo defective, that it is better to leave 
n toendeavour to Fortify them; for whatever Work 
make, the Enemy from the Hills will deſtroy all 
In his Cannon, and thunder into the Town and the 
Id about it. | | : * 
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Concerning Places Seated in a Plain. 


HE Advantages of a Town in a Plain, are firſt 
the extent of the Ground, which is free to make 
h a Fortification as you pleaſe, and to make a regular 
jure agreeable to the capacity of the Place, if the 
und be every where equal and uniform. As the 
th is in ſuch a place uſually ſtiff and marly, it will 
very uſeful in Fortifications to make Ramparts, Pa- 
ts, Cavaliers and Ont-Works, which may be made 
ze and well Flank'd, there being no want of Earth 

| to 


Krege with more eaſe upon occafion.. . They 


i Ae Foniifiguion: 

3s, fruitful round about, aps ory we ſupplies thep 
with neceſſaries, both for Man and Beaſt. Then 
2 Place is fit for Commerce, eſpecially when-byjlr yi 
a navigable River, 2 12 % 400 
The Diſadvantages of a Place built in à Plau 
firſt, that the Enemy enjoys the ſame Advantage y 

the Defenders, hecauſe finding good Earth, he. 
makes his Lines of Circumyallation, and Appia 

The fruitfulneſs of the goil affords him Subſiſtenſ 
Fate a „and chiefly the Horſe, and he-enjoy i 
Fruits of the Country better than thoſe who n 

up in the Place. And the Earth being a Clay, i 


molt fit for Mines againſt the Town, which is en 


on all ſides. Fi. 


Concerning Places built in Marſhy Ground, i 

DL aces that are in the Fenns, and have Way 
2. ſeveral ſides, are very Strong, and hay! 
Advantage, that they can be Attack'd but int 
Places; which may be well Fortified by ſeveral W 
rais d before one another, in ſuch manner, th 
greateſt be towards the Enemy, to hinder hin) 
approaching. Beſides, the Place will want but g 
Fortification, and a ſmall Garriſon, becauſe the Belk 
can't eaſily make Batteries, or Lines of Approach 
ing oblig d to fetch the Earth from another! 
Laltly, 24 Places are uſually exempt from Ming 
But they have theſe Diſadvantages. Firſt, thatol! 
Air, and a great Expence when you have a mind t0! 
tify them well, becauſe there is no Earth for the Vi 
for in digging the Ditch you quickly come to Vi 
which obliges you to fetch the Earth a great Way 
the Foundation is ſo ſoft, that Baſtions are often i 
and ſunk by their own weight, unleſs they ate 
upon good Piles, as at Amſterdam. Laſtly, the B 
may ealily ſhut up all the Pallages, and the Fenn! 
be draind by the breaking ſome Canals, Banks 
Sluces, near the Town, which the Enemy may! 
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m4 ee Forubcanionn ugg. 
heaſe ig che prejudice of the Place; hut when ſuch, 
ts Gee the Enemy, and hinder him from under, 
ing iny thing on that fide. OO 


bere are ſome Places in Zealand, and part of Hol. | 
WL where the Ground lies fo low, that the Country 
| at pleaſure be laid under Water, by breaking the 
Ws, as was done at Landrecy, where à great part of 
Saniſh Army, that Beſieg d it, was drown d. 


erning Places ſituate upon the Sea. Share , or the 
n Banksof @ River. 
Laces ſituate upon the Water-ſide have this Advan- 
ape, that they do not require a ſtrong Garriſon, and 
the part towards the Water may ſometimes be Forti- 
very Cheap. It may alſo very eaſily receive neceſſar 
xeſhments, eſpecially if a Sea-Port, becauſe Naval 
ies cannot always ſtay before the Place, for fear of 
ms. The Enemy. muſt have great Forces to Con- 
ſuch a Place, becauſe he mult neceſſarily Beſiege 
dth by Sea and Land. Laſtly, The Neighbourhood 
e Sea or Rivers, makes a Town of Trade fitter for 
„ Husbandry, and the carriage of Wood, Victuals, 
all Things neceſſary for the ſubliſtence of the In- 
Itants and Garriſon. _ „ a W 
theſe Places are like thoſe of Holland and Zealand, 
n the Enemy has taken the Banks, he may drown 
he Country, to the great prejudice of the Inhabi- 
s: And likewiſe, having taken thoſe Banks and 
es which maſter the Courſe of the River, they ma 
it into the Town, and drown it all, or the greateſt 
of it. A River, or the Sea, affords the Enemy the 
Advantage as it does the Beſieged, by the means 
boats; for they have not only the Enemy to fear, who 
hand, bur diſtant Forces too, who with an unex- 
ed Fleet may take the Town. The Enemy with 
trouble may ſhut up the River, by the means of 
ts and Pontons, and thus prevent the Garriſon from 
'pply of Men or Proviſions on that ſide. Ly It 
| es: 
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does not always happen, that ſuch a phate Way be fl 
tified conveniently and at little Charge, by keis 
Bridges, which it muſt not want; and the Detach 
Works, which muſt often be built on the outfide of 
River, to defend the Town that way; and ſeveral, 
Works, as Banks, Canals, Sluces, Mills, ſtrong pu 
do's, and other Things fit to withſtand the violin 
© ³˙¹mͥ̃ Fg TT 


Concerning Sure EreRed in Iſlands, 
Ortreſſes built in Iſlands about Cannon. fut 
| ftant, or a little farther, from the Continent, h 
this Advantage, that they can't be Batter'd fron! 
Land; but the Cannon of the Enemy's Ships un 
very troubleſome to them. The Inhabitants 
Hand may eaſily hinder the Enemy from a'Defcen;] 
they may as eaſily be Surpriz'd by the Enemy's!k 
Laſtly, The Place may be Fortified with little E 
But that fuppoſes the Soil fit for Fortification, ul 
wife the Expence will be great; beſides to relilf 
Tide, or the Stream of a River, Banks, Cauſcy 
Mounds of Earth muſt be rais C0. 


: How to chooſe a Place to be Fortified. 
1* we conſider the Advantages and Diſadvantagi 
mention d, proceeding from the Situation of a} 
it will be eaſy to chooſe the moſt Convenient Pla 
S_—_ Fortreſs.in. 77 7” 
Good Air and Water are chiefly to be choſen, bra 
bad Arr breeds the Plague, and bad Water the Fe 
and Scurvy, which quickly deſtroy the Garrifou 
Place Be ſieg d. | 
As advantageous a Situation as poſſible , muWW-r:; 
pitch'd upon, ſo that the Place may Command wi 
being Commanded, that it may be hard to Beliegh 
that in a Siege it may be Succour'd in ſpite of tht) 
mies: And laſt of all, the Earth muſt be good, will 
.to Work with. | | 
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e 2 6 briefly ſpeak of the Way of carrying 

a Siege before a Place, either to take it by main 
ce, or to reduce it by Famine. The General de- 
ung to make himſelf Maſter of it, muſt before he 
ertakes any thing, be well inform'd of the Advan- 

es and Diſadvantages of the Place, by a faithful Plan 
he Fortreſs, and all the Country round about, for 
Wile or Two, by a Man of Sefiſe and Skill, who un- 
Fliands Fortifications well, that according as the 

ce is, he may judiciouſly begin his Siege, W 
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has receiw d- Orders from has. Sove 
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which fone der Lind" 75 Gi 
lation, and which Encompaſs the place within dn 
non-ſhot. . 

In th 197 ond Cafe; hit! is, when nothing is ſe 
1 18 ſur t'to difpe pole the Quarters of the Am 
duc ord: r. ate Litho lofing time in making fy 
to fall 4 put the Trenches 'of Approach, lich arch 
10 Ways corerd with a'Parapet, on chat ide tom 


er's Attacks as far as the Counterfcar 72 21 5 
e ml ſhall ſpeak more particularly. 'of the Trench 
Approach; and Circumvallation, hafter we hana 
ſomething 'of Field- Forts, to ſpeak afterwatds o 


terles, Galleries and Mines. es 9 
18 le 


. Of Field Fires, A: Jeck ung 
Fra Forts: call'd alſo Fortins, are he only ul 
for Sieges, but alſo for Fortified Places, becauſ 
vera] Places: which are commanded by ſome Eminem 
or which have their Avenues cut with Rivers, Bic 
or Riſing· Grounds, may be ſecur'd by Field- Forts en a 
upon, or near fach Places. Therefore theſe Twok 
ſons oblige us to give you their Conſtruction. 
: How to build a Fort with Demi. Balli. 
A Fort with Demi. Baſtions is made in a Triangh | 


Square, or Pentagon Figure, and are all deſc 
the fame way, as you will ſee in the Square, yh 
may be a Model for the Two others. 
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To deſcribe, for Example, the Demi-Baſtion EFG, plare 33. 
then the {ide AD towards G, in ſuch manner that Bg. 73. 
P -xcels DG be equal to the third Part of the fliese 

„Make alſo the Demi-gorge DE equal to the 

d fart of the fide DO, or to the Capital DG: Laſtly, 

wat E the Flank EF perpendicular to DC, and 
to half the Demi gorge DE, to have the Face GE; 
E ſame way muſt the other Three Demi-Baſtions be 
e, and the Square: will be Fortified, to which muſt 
dded a Berme and Ditch on the ourfide, and on the 
ge 2 Rampart and Parapet, with its Banquette, ac- 
Wins to their breadth, which we have mark d in the 
bers which repreſent Feet in the Profil, which 
be aby deferib u Cl nn ro ge 
The ſides of ſuch a Fortin are uſually 15 or 20 pj,,, 33. 
es wben they ee in a Circumyallation ; for Fig. 74- 
e Forts are much la 
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rger, when they are put tg 


WE c uſes; as to poſſeſs ſome riſing Ground, to ſtop an | 
to guard a Bridge, to cut off and hinder a Paſſage, | 
zccording to the fleceſſity of the Places where they 
to be Erected. The Square is the moſt convenient, 


common of all Fortins, which is ſometimes For: 
with double Demi-Baſtions, or cut Baſtions, as 
b, allowing the fifth Part of the ſide for the De. 

jorges DE, CE; and as much for the perpendicular pier 36. 
ks EF; or only the ſixth Part, and drawing Raſant- Eg. 75. 
;, which where they meet the lengthen'd ſides, wil! 
yo the Pots G Tee 

the Square be longer than it is broad, as A, B, C, D, Fig. 76 
le length AB is twice the breadth BC, flat Baſtions * * * 
be made upon the middle of the Two long ſides 

DC, allowing for the Demi-gorge EF, and the per- 

cular Flank FG, the tenth Part of the ſame fide, 

making the Capital EH equal 'to the Gorge FF. 

may do as much upon the middle of the little ſides 

BC, or only make the Advance KLK, allowing 

Its Demi-gorge KI, and its Capital IL, about the 

Part of the ſame ſide, GC. * FE 
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Fig. 77. 


they are made only ſquare, without any De 


| 


2 78, Feet in the Profil, which by help of den Nuy 


Piat 37: ſeyen or eight Points, or Saliant Angles, of 6o Dy 
FS 79. each in the Square, 80 in the Pentagon, and 90. 


Forts, we are not oblig'd to ſtick to thoſe Meaſuſ 


mi Ele 1 d:ferits „Ke, 
8 Redoubes, call'd alfo Redud?s, are- $a es 1 
in time of War, in a Circumvallation for a6; 


de Guard, and to ſecure the Circumvallation Tn 
Contravallation, and to defend the Lines * 


ABCD, whoſe ſides may be of 10, 15 or 20 Toil 
cording to the Capacity of the Ground, and the 
ber of Men, which they. are to hold. On the cu 
it muſt have a Berme and Ditch, and on the inſide 
Parapet with its. Banquette, according to the b 
which you ſee mark d by the Numbers that e 


may! be ain drawn. 


8 fle 


Na ] A How to deſcribe. a. r 4 c, 


0 * ' 41 


TE call Star-Fort, or only Star, a kind 
doubt, made of Saliant and Re. entrant i 
which are not only us'd in a Circumyallation to { 
its Enceinte, and fortify the Quarters of a Siege 
alſo; to encompaſs ſome Poſt that you wou'd pu 
2s to encloſe little Caſtles, h and orneey 
which are near Towns. «| 
This Fortin: has four, five, or ſix, aud Fr ot 


other Polygons: And conſequently its half KACi 
30 Degrees in the Square, of 40 in the Pentagon 
of 4 in the other Polygons. 


The line DE, which is parallel to the Tenail C 
terminates the Berme, FG the Ditch, HI the in: 
with its Talu, and the line KL the ſpace of the eld. 
quettes, whoſe breadth will be known by the-partWWMrce 


Scale of the Plan; but better upon the Profil, bj 
Number of Feet, which we have added to each line 
Tho' we have given different Profils for thoſe 


neceſſary and invariable Proportions : For the 


* * * 2 
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- Of Portification Ofenſve. 16 
bay be varied as the Engineer pleaſes, according tio 
Whe quality of che Ground, and the importance of the 


ort. | 
Divers Ways of Fortifying an E quilateral 71 riangle. 

7 Ecauſe the Equilateral Triangle is too imperfect, 

d not having Extent enough to be well Fortified, 
e have not treated of it in Regular Fortification, tho 
may be Regularly Fortified ſeveral Ways, as you 


all ſee. WE: | 
gk The Firſt Way. 
IRS T, if you wou'd Fortify an Equilateral Tris pjaz4 46, 
angle, as ABC, with Baſtions, allow the fifth Part Rg. 81. 
WT che fide AB for each of the Demi-gorges AD, BD, and 
WE of the Demi-gorge for each Flank DE, which muſt 
perpendicular to the Curtain, then the Point F of 
e Baſtion, will be found by the interſection of the 
afant-l1ines. - 8 : - | 
As one cannot avoid having the Faces too long, and 
e flank d Angle too acute, a Ravelin may be made be. 
re the Curtain, if the Plan be of any conſequence, as 
r Example, if it encloſes an Iſland; for if it is but a 
© which endures no Siege, the Ravelin will 
UICICIS, | | * 
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| The Second Way: 

OU may alſo Fortify an Equilateral Triangle, as % 8. 

ACD, by erecting 2 Baſtion upon the middle Fig. ii. 

every ſide, allowing the fifth Part of AB, or BC for 
h Demi-gorge DE, and perpendicular Flank EF, and 
Capital DG muſt be equal to the Gorge EE. It is 
un that a Triangle thus Fortified is only fit for a 
1d-Fort, becauſe the Faces of its flat Baſtions are 
rce defended at all. 


HEN an Equilateral Triangle is deſign'd for a 1 
Field- Fort, as ABC, it is'uſually Fortified with g 539 


mi. Baſtions, which may be done by making eck? hy 
. Demit- 
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Demi-gorge, as CD equal to the fifth Part of its fide yo 
and the perpendicular Flank DE equal to half of un 
Demi-gorge ; and laſtly, lengthning the fide AC top 
that CF may be equal to CD, to draw the Face EF, . 


= The Fourth M. aye | 3 
m. sj. THE ſame Equilateral Triangle ABC may alſo x 

N : T Fortified — cut Baſtions, calld alſo = Fre 
Baſtions acco/cz, making the Demi-gorge CD equal u 
the fourth Part of the {ide AC, or BC, and the perry, Wi 
dicular Flank DF equal to half the Demi-gorge (1: 
Then draw a Raſant. line, to take upon it the Facet 
equal to the line EC, and to joyn the Tenaille CF, 6, 


Aſtly, An Equilateral Triangle, as ABC, may kl 

well enough Fortified with a Re-inforc'd Tenia 
which may be made upon its Angles, when ther; Ml 
room enough in the Field, or time to ſpare, or vii 
# Prince will go to the Charge of it; thus, 2 
eite 38. Having drawn from the Center D, the Radius] 
z. sz. DB, DC, draw thro' each Angle to each Radius a k- 
=  pendicular, as EF equal to the Radius, ſo that eadi ior 


the lines CE, CF, be equal to half the Radius CO. 
7 the Demi-gorges EG, FG, each equal to o 
fifth Part of the fide EF, and draw from the Center nc 
the Flanks GH, equal to the Demi-gorges. Laſt of 
draw the Raſant-lines GHI, to take upon them nal 
Faces HI, cach equal to the third Part of EF, aui co 
draw thro' the points I, the Wings IK parallel to un 
Flanks GH, and the whole Triangle will be of gl 
— Rs 1 


The Fortification of one of the Quarters of an Arm 
S'an Army Beſieging a Town cannot Encamp all 
| one Place, it is divided into ſeveral Parts or Bod 
of Troops, call'd Quarters, as well as the Ground wil 
they are Encamp'd in, whoſe Figure is that of a lot 
Square, which is more or leſs Fortified, as the Ent 
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0 Fortification Offnffve, ” - 16; 
nore or leſs to be fear'd, which we ſhall firſt ſpeak 
t, without any regard to the diſtributions of the 
1, WO uarters and Lodgments, which is call'd Piſching 4 

2 , (in French Caſtrametation) becauſe that does 
got belong to Fortification, which we only pretend to 


eat of here. | | 
Having diſpos d the firſt Quarters in the moſt Advan- 
: geovs Poſts, for Forage and Water, and the leaſt ex- 
| 2 os d to the Enemy, and eſpecially in Places where 
1, WY ater is, if poſſible; ſuch Places as are too much ex- 
0: WS 0s'd to the Enemy muſt be Fortified with Redents, or 
i Wd vances, and encompaſs'd with a Ditch, at leaſt 8 or 
1 o Foot wide, and x or 6 deep, with a Parapet likewiſe 
or é Foot high, or higher, as of 8 or 9 Foot, and 8 
1710 Foot thick, if the Enemy be fear'd. This Para- 
7 ket ought to have Two or Three Banquettes, to raiſe 
ik Wc Souldiers high enough when there is no Rampart, | 
ir ſometimes there is One made 4 or 5 Foot high, and 
or; Toiſes thick: Care muſt be taken that the Ditch 
Wc aiways towards the Enemy, and the little Rampart 
pon its edge towards the Beſiegers. pL 
k- A Each Angle of this long Square may receive a Ba- 
di oog, and a Hat Baſtion between, or only Advances, ot 
liant Angles, taking care that all thofe Works be not 
0 Move 50 or 66 Toiſes from one another, that their de- 
er WE 1c< may be the more certain, by reaſon of their ſmall 
| eight: And to be the more ſecure, towards ſuch Places 
Ws the Enemy is fear'd from, ſome Fort may be Erected 
nd WP cover thoſe Works and that Quarter: Such a Fort 
o May be like one of thoſe whoſe Conſtruction we have 
g nght; and all the Quarters mult always have betwixt 
m and the Enemy the Circumvallation, which we 
4 Wc going to ſpeak of. By 


al Of the Circumvallatiou. | 
300 HE Quarters being order'd, you muſt confider p;,,, 28. 
whit | how many Forts will encloſe the Town, and form Fig, 365 ; 
e Circumyallation, if you would have one; for as it : 
nu very Expenſive, and requires a deal of Time to be 

| LI rais'd, 


— 


1864 A Treatiſe of Fottification, Part Yi 
rais'd, it is uſually neglected, unleſs there be a$tny 
Garriſon in the Place, or the Enemy has an Am 
Strong enough to ſuccour the Place. 468+. 
„Ihe Figure of the Circumvallation depends uy 
the Quality of the Ground, and it ought to hae 
little Compaſs as poſſible, that it may be the eaſier h 
fended, by making the beſt uſe of the Nature and bi 
ofition of the Ground. Forts muſt be ſtronger if 
ighter, as the Enemy is more or leſs fear d. 
Theſe Forts, if poſſible, muſt not be above 249 x 
or 250 Toiſes diſtant from one another, that 15, wf 
above twice the reach of Musket-ſhot, that the Muy, 
teers from Two of them may reach that diſtance, thi 
of each Fort ſhooting half-way : And if you ſhouth 
oblig'd to have them farther diſtant, then Tenail 
mult be made between, or Redoubts, as A,B, which ni 
always be ſquare, or in a Lozenge-form, and one of thy 
{ſides muſt face the Field, or elſe one of their Anz 
that the ſides, which make thoſe Angles, may bel 
fended by the Line of Circumyallation. 
Thefe Forts being built in the moſt Advantagem 
Places, and the Redoubts and Tenailles, where the! 
need for them, the Line of Communication mult 
Tais'd, which is fo call'd, becauſe it makes a Commu 
cation between all thoſe Forts; Redoubts and Tena 
being a continued Ditch, 12 or 15 Foot broad, ai 
or 6 deep, whoſe Earth is thrown up towards the 
nemy to cover one's ſelf, and by intervals made il 
Redoubts, or little Advances ſhap'd like Ravelins 
C, to flank the better. i | 
Thus will the Circumvallation be finiſh'd, whit 
when a Succour only is fear'd, muſt be ere&ed agu 
that Succour, which is the moſt uſual, with the Dit 
towards the Field, and the Parapet towards the Þ 
Belieged, upon the edge of the Line of Circumvallath 
The Musketeers ſhoot over that Parapet, which! 
| that reaſon muſt have One or Two Banquettes ; old 
it may have Embraſures of Brick, a Foot and 2h 
wide on the outſide. | 
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0 Portification Offenſive. 165 
hat if there be a Strong Garriſon, or an Army ſhelter'd 
Ya the Place Beſieg'd, you muſt do the reverſe, and raiſe 
he Circumvallation againſt the Town, which, in ſuch 
caſe, is call'd, Contravallation, and Connter- Line, as 

the Figure. If the Enemy be fear'd on all ſides, a 
"WF: cond Circumvallation muſt be made, whoſe inward 

ine or Contravallation is of uſe againſt the Town, to 
revent Sallies, and the outward Line is Fortified 
zainſt the Field, to reſiſt the Enemy, who might ad- 


ace to raiſe the Siege. . 
| Betwixt the Circumvallation and the Contravalla- 
on, that is, betwixt the inward and outward Circum- 
zllation, a Space mult be left large enough for a Place 
Arms, that when a Succonr comes, there may be 
om enough to make the Baſtions deſign'd.to ſuſtain 
Wc Enemy's ſhock, who might come as well from the 
eld as from the Place Beſieg d. | 1 33 
When the Garriſon is Strong, the Beſiegers break 
round firſt by the Contravallation, to make it after- 
ads a Circumvallation. The Lines which run from 
e Work to another, are call'd, Lines of Communica- 
„, and the Ditch of the Contravallation, which is 
wards the Town, to hinder Sallies, is call'd, Line 
bin ſide; and Line without fide is the Ditch of the 
WE rcumvallation, which is towards the Field, to hinder 
ief. Laſtly, The Line of Circumvallation is call'd, 
efensve- Line, becauſe it is only made to defend and 
oer one's ſelf: And the Line of Contravallation , 
ich is between the Camp and the Place, and which 
ures the Beſiegers againſt the Town, is call'd Offen- 
e. Line, becauſe it affords a means to Attack the 
ace, by opening the Trenches, that is, beginning to 
ork upon the Trenches, which have their Tail or be- 
nning, always turn'd towards the Beſiegers. 
The Conſtruction of the Forts is eaſy from what has 
en taught, and their Figure is a Square, or Pentagon, 
at moſt an Hexagon, either with Baſtions, or only 
a Star-form, as we have already ſaid; the Front ought 
baye at leaſt 10 Toiſes, and may be bigger, of 20 
= 2 Toles 
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166 A Treatiſe of Fortification. Part y 
Toiſes if you think fit, according as the Ground i 1 
and the Number of Men that are to be a Guard in then Nig 
and then it muſt be conſider d whether the Place bee 
pos d to the Enemy, or whether there be any libeh 
hood of his giving Attack that Way; for if it be ſo H 
Fort muſt be made greater, and to hold more Men, 
Lines of Circumvallation and Contravallation ꝝ 
but like a Trench, carried on from one Fort to ano 


— « 


and they muſt fall in about the middle of a Fort, ty 
enfiladed and defended by it. Thofe of the inward(y. 
cumvallation, which are neareſt to the Place, mui}, 
ways be out of Cannon-ſhot, unleſs when you hu 
Midcau and cover'd Polts; for then you may cavii 
nearer: And thoſe of the outward Circumvallau 
ought not to be very far, except, when you wou dub 
in Eminences, from which the Enemies might In 


[| no 


the Quarters, and Force the Lines. 


Of Bridpes for the Communication of the Quarter: 
WARFHEN a great River paſſes thro'a Town Belyj 
Forts muſt be built on each fide, eſpec 
where the River comes into the Town, which pla 
higher than the Town, to cover the Bridge of Iu 
that is made over it, to go from one Fort to anotl«M 
and that the Quarters of the Army may help one =” 
other: For without a Bridge and a Communication, 
Army wou'd be too much divided, tho but into 1 
Bodies, which the Enemy might more eaſily Auf 
and Defeat. 5 n 6 
We have ſaid that this Bridge ought rather tot 
upon the upper, thawupon the lower part of the Ri 
becaufe a Bridge below, might be burn'd or deftro 
by a Boat fill'd with Fire-Works, or laden with gif 
Stones, and ſent ſwiftly down from the City. I 
may be remedied ſeveral Ways, eſpecially by lool 
the Cables which hold the Bridge, where you ſet 
2 Boat come, wh ich puſhing the Bridge on one ſide x 
go by, and be of no effect. | 
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0 Fortification Genf e 165 
This Bridge ought to be well guarded, Day and 
Wight, and Its breadth muſt be 20, or 25 Foot, that 
Wr'wo Carts a-breaſt may paſs over it, with room to 
ire beſides for the Foot. The Boats which ſuſtain it, 
Wught to be all of the ſame height and length, that the 
trage may be even, and of an equal breadth all over: 
ey muſt be in a Right-line, and may be 12, or 15 
oo. from one another. They are uſually of Wood, 
metimes of Copper, and joyn'd with Beams, which 
ee cover'd with ſtrong Planks. : wk 
Of Batteries, - kay 
HEN you begin the Circumvallation, you muſt ,, „ , 
raiſe ſome Batteries againſt the Beſieg d, to ſup- g. 4 Re 
Wort the Pioneers that work in the Trenches, behind 
Which yon muſt have other Batteries nearer the Place 
Wclicg'd, as G, H, to break its Defences, and diſmount 
e pieces. Theſe ought not to be above 160 Toiſes 
iſtant from the Place, becauſe otherwiſe their Guns 
ou d not have ſtrength enough to break the Defences, 
id ruin the Parapets. But they ought not to be too 
ear the Place, leaſt their ſhot ſhou'd graze over the 
arapets, and be made upwards too obliquely. 
There are ſeveral ſorts of Batteries, which we have 
Holen of elſewhere, and therefore ſhall not now De- 
cr i1be: We ſhall only ſay that buried Batteries are the 
ot us'd, in carrying on Approaches, and ruining the 
W:rapets and Defences of a Place; and that high Bat- 
eries are ſeldom us'd, except when you can play 4e 
ers upon the Enemy's Fortifications, which peſters 
im ſadly, and often obliges him to Surrender, as it 
appen'd at the Citadel of Beſangon, be ſieg d and taken 
the King, in the Year 164. 5 
And that Croſi- Batteries, are Two Batteries which 
lay a-thwart one another upon the ſame thing, form- 
g there a right Angle, or one pretty near it, and 
eating with more Violence and Deſtruction, becauſe 
hat one Bullet ſhakes, the other beats down. Pretty 
ear ſuch are the Two Batteries G,H, to make a Breach 
n the oppoſite Face KI, L 4 And 
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'Fortification-: Par vill 
- Apdlaſtly, that buried Batteries are made by dα¹ν 4; 
in the Ground a place for the Cannons, and thru . 2 
up the Earth on either ſide towards the Town Beſs 
"Theſe Batteries cannot be ſeen by the Enemy Cano 
as the others are; but then they are not ſo effe 
becauſe they can only diſcover the tops of the Pan 
rats d.abave the Ramparr. ern wth 
Batteries qught not to be very far from the Quartey 
or Forts which defend them, that they may be 
againſt the Enemy's Sallies, who might come and } 
up the Cannon, that is, make it uſeleſs, by drivig; 
reat Nail, or Pebbles, into the Touch-hole. 
When the Trenches are made firſt, the Batty 
ought to be betwixt the Trenches an da Redoubt, ak 
that its Entrance may be the better defended. l. 
may alſo ſhut up the Batteries in a Horn-Work, al 
or in any other Work that has a good Ditch, and ny 
be defended by the Musketeers from the Sales of f 
B elieg'd. 12 
One cannot exactly fix the breadth of a Battery, 
cauſe it depends upon the number of the Pieces vi 
you wou'd ſet in it. When the Number is determul, 
multiply it by 12 for the breadth of the Battery, becai 
the Cannon muſt he 12 Foot from one another, tit 
there may be room to ſerve and charge the Cannon. 
Thus for 4 Pieces of Cannon, AB, the breadth 
the Battery muſt he of about 48 Foot, without ti 
length of the lines AC, BC, which is about 5 fog, 
and CD the breadth of the Parapet, which is but o 
Foot, becauſe it is on the ſide: For EC the breadth 
the Parapet which covers the Cannons, ought to bel 


15 Foot at leaſt. | | 8 braſu 
But EH the depth of the Battery, is always Thinks \ 
Foot over, or thereabouts, becauſe the CanndWFone 11 
mounted upon their Carriages, are uſually 15,4 may 

18 Foot long, and it mult have 10, or 12 Foot to reals. 
in. The breadth EG of the Floor is of about 15 fo ba 
and conſequently, GH the remaining part, is allo6 - . 
& lor 


Fiftecn Foot. The Entrance IK, is of Twelve Foa 
| a 
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":4 * . Of -Fortification Offenſive, © ' 169 
1 the empty ſpace remaining, of about Thirty Five p1j,;, 40. 
% S000 26 OE 
e had already ſaid that EG the Floor, or Bed of | 
Battery muſt be made of good Oaken Planks, nail'd 
oss Beams, to hinder the Wheels of the Carriages 
n finking into the Ground; and that this Floor or 
tform muſt incline a little, as about One Foot, to- 
tds the Parapet, to check the recoiling of the pieces, 
I that they may eaſily be reſtor d to their places, and 
Wie ready to fire. $346 
eere you muſt Note, that GH, the remaining part 
the Battery, is cover'd with ſtrong Hurales, which 
made of Boughs of Trees, ſtrongly Work'd together, 
t one may walk upon them without being dirtied by 
Earth, which is very troubleſom, when it is Clay. 
\ Bridge, or Way IK, is made in the Ditch, to go 
o the Battery, about 12 Foot wide, and behind the 
tery a ſpace Q is digg ed in the Earth, to put Ammu- 
ion in: It 1s cover'd over with Leather, or Hair- 
Waths, to keep fire from the Powder, which muſt be 
re but in a little quantity at a time. "4 
» Repreſents the Steps to go up to the Platform of 
Battery. The reſt may be eaſily conceiv'd by a 
Wnt of the Figure, whoſe meaſures as well as thoſe of 
Profil, at bottom, may be known; if you meaſure 
Ia the Scale, which is common to the Plan and Pro- 
N the breadth of the inward Talu, O, the breadth 
be outward, P, that of the Berme, or Liziere, Oc. 
he Parapet which covers the Cannons mult have as 
ny Embraſures as Pieces, as here Four Embraſures 
four Cannons. The Parapet is Six Foot high, the 
braſures Three, which are ſhut up with great 
nks Musket-proof, that the Enemy may not ſee what 
lone in the Batteries: And to deceive him the better, 
may make more Port-holes than they have Can- 
ns. c 
o batter a Flank, it is uſually oppos'd by as many 
re Cannons as thoſe in it: And becauſe Batteries, 
de for that deſign, are oppoſite to one of the F 
5 0 
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"Plate 40: of the Place, they ought to have a little Parapet gg 
Nit. 87.Gde, as AC, or BC, which we have made bit $ix 
0 Wide, and it ought to be of the ſame height, to 


1 | thoſe that look after the Cannons: | 1: 
3 Sometimes we are oblig'd to make high Batten 
either by the Situation of the Ground, or the Eng 
Works, or to play upon him 4% Revers; which 

| ſiuch a caſe, are call'd Cavaliers, or Platforms : Toy 
=: at them, pieces of Cloath muſt be extended upq; 

right Poles, to hide the Work-men ; and you mayjy 


= up ſeveral pieces where you don't defign to Wai, 
Ci deceive. the Beſieg d. b Ag (2 iner. 
6 Of Trenches,  - 5:5; _ 


HE Circumvallation being ended, and furi 
I /with Forts, Redoubts, Fortins, Sconces, Oc. l. 
Place is to be taken by Famine, there is nothingy 
to do, but to diſpoſe the Artillery in the moſt an 
nient Poſts, and to give orders for the Subſiſtem 
the Army; but if the Place is to be forc'd, Tra 
mult be carried on, which are alſo call'd Line, 

proach, or only Approaches, which you mult beging 
or 150 Toiſes off of the Counterſcarp, to avoid! 
ket · ſnot, and this muſt be done in the Night, when 
place has been pitch'd upon by Day; and, in ſu 

| caſe, a good Geometrician has a great Advantage, 
cauſe - he has well obſery'd; the Situation, by! 
help of a Magnetick Needle, he Hay make his Trend 

in ſuch manner, that they ſhall not be enfiladea, vil 

is the greateſt fault in Trenches. Befides , be 

Souldiers are to mount the Guard in the Trenches, 


ought to be full Six or Seven Foot deep, and ei har 
Twelve broad, and the Earth digg'd out of then heſe 

be thrown up towards the Enemy, to make a WW wore 

Plate 2 Parapet. The Two chief Trenches here are EMH, rais 
"Mie: . between which there is an Horn-Work built fotnks, 7 
| Souldiers to aſſemble in. £38 et the 
It is proper to make upon the Wings of each Treat is d 


towards the Field, Loagments or Epaulements, i 
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t manner of Traverſes, as well to keep in the Be- p14 39. 
9 % favour the carrying on of the Frenches, Fig. 86. 
0 ſupporting the Pioneers. Theſe Lod ments or E. 
ements are ſmall Trenches, which face the place 
jeg d, and have one end in the great Trenches. 
W.cforms for Batteries are made behind the Trenches, 
Je have ſaid elſewhere : thus the firſt are at ſome 
mce from the Place, as E, and are only deſign d 
inſt Sallies : Then as the Trenches are —_ n 
rer, Batteries are erected nearer, as GH, to ruin the 
fences, that 1s, the Parapets, and to diſmount the 
illery of the Place. Laſt of all, the Batteries to make 
each, are ſuch as are neareſt to the Counterſcarp, 
re ſhall ſay hereafter. , - _ | 3 
Trenches that are carried on in winding lines, are 
d, but they are not ſo ſoon made as thoſe that are 
tinued in the fame line. Their lines ought to be 
nded with Redoubts at every 100 Toiſes, into 
ich one may retire, if repell'd by too vigorous 2 
7. The Parapet of theſe Redoubts ought to be 
Wher than that of the Trenches, and ſtronger, with 
itch round about; and alſo 4 or 5 Foot higher than 
level of the Field. 33 5 
Ifter the Redoubt, which is to flank Two Trenches, 
| may alter your direction, and turn to the right, it 
Trench has been carried on to the left, as at O: 
turning to the left, if the Trench has been carried 
to the right, as at N. If neceſſity obliges you to 
ke any enfiladed Trenches, you muſt cover them 
mathe Enemy, with Gabions, or Faſcines: Or at 
every now and then raiſe a Parapet to cover part of 
ha Trench. . „ 
heſe Faſcines are rang'd and heap d up upon Two 
wore Chandeliers, which are upright Stakes, as AB, 
„ rais'd upon a piece of Wood, as EF, to ſupport 
inks, Boughs, Faſcines, and generally all that can 
et the Beſiegers, to hinder the Enemy from ſeeing {NE 
Jat 13 done behind, "HS «| . wa) 
When 4 


Plate 41. 
Fig. 89. 
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172 © A Treatiſe of Fortification: Pan vil 
* When the Trenches are at the Glacis, and face . 
Place Beſieg d, the Pioneers are cover'd aboye yg E 
Blinds, which are pieces of Wood laid a- croſi over V 
French, to ſuſtain the Bavins, or Hurdles, laden u re. 1 
Earth, which cover the Work- men, and defend e usket 
from the Fire-Works and Stones, which the EAm ist it 
might throw upon them. 2 "134 eee 
Plate 41. The little Trenches, which run from one Treuchu fte Be 
Fig. 87. the other, when there are Two, to defend with e Sou! 
eaſe that which ſhou'd be firſt Attack'd by the Belg u ma; 

are call d Beyaux, which muſt have alſo Redoubz eench 
Demi-Redoubts at ſeveral diſtances. This Boyau o rench 

to be carried on, getting Ground towards the Play or 5 Fe 

and as they might be egſild near the Counterſany mſelf: 

they muſt be made parallel to the Curtains of the be ow © 

to fire upon thoſe that may appear upon the Ramm her tl 

and fo favour the Sappe and the Lodging upon ing 45 « 


Counterſcarp. Im tl 
e Men, 


Of Attacks of Approach, n «11 

A N Arrack of Approach, or Attack of a Siege, dere an 
{ carrying on of Trenches made to cover one enn 
in approaching a Place that one wou'd become Mili 0 wor 
of: Tho' you wou'd make but one Attack, yet ſevenl ly mak 
muſt be begun, to decieve the Enemy, divide li E 
Forces, and favour the true Attacks, which are call lou d 
Fibt Attacks, when they are made in form, that! 11 
carried on with Regular Works, ſuch as we ſhall ſe - if n 
of; other Attacks, which are feign'd, are call'd H 
Attacks. : Th, ve mo 
The Attacks of Fig. 86. having been only lz **t<g 
drawn, to ſhew you the way to carry on Trenches, ; 
Forts which defend them, is not ſufficient to give t others 
a true Notion of a Right Attack; wherefore wel "by Pl 
give you other Figures, where this way of Attack be m 
will be explain'd more particularly, and exact), i neral: 
cording to the different. Methods, which have {cf n the 
beſt to me, and which are molt eſteem'd of. 7 be op 


h | 3 


.* 5117-0 bp Paſs And of Attacks.” 
E ſhall begin by the moſt Simple Attack, which p12 41. 

you may comprehend by barely ſeeing the Fi- Fig. 87. 
ie, Having then begun the Trench AB, within * 
usket or Cannon - ſnot, or farther off, when you fear 5 
alt it ſhou'd annoy the Work-men, in ſuch manner 
W.: it be not enfiladed, or ſeen directly from the op- 
fe Baſtion C, (otherwiſe its Parapet wou d not cover 
e Souldiers, and it wou'd be impoſſible to ſtay in it) 
Wu may make at its end B a Redoubt to Hank that 
rench AB, and its turning off at E quite to D. This 
rench AB muſt be begun in the Night, appointing 
or 5 Foot for each Pioneer, who mult there cover 
ſelf as faſt as he can with the Earth, which he muſk 
row before him for a Parapet, which need not be 
oher than 3 Foot above the Ground, becauſe the Trench 
ing as deep, the Parapet will be 6 Foot above the bot- 
Wn of the Trench, and conſequently capable to cover 
e Men, wherefore it muſt have a Banquette. 
on either ſide of the firſt Trench AB, Bodies of 
prſe and Foot as L, M, muſt be poſited about 200 or 
do in number, to ſupport and defend the Pioneers, i 
ho work thus; The firſt work upon their Knees, and . FRE 
ly make a little Ditch, which thoſe that follow A 
Iden and dig down by degrees. The Work mult be 
llow'd ſo cloſe that the Trench with the Redoubts, 
dLodgments in it, may be ready before Day, to de- 
d, if need be, as well the Souldiers that work in 
em, as Batteries that may be made in them, to con- 
ue more powerfully by Day, againſt the Sallies of 
e Belieged, The Work. men muſt be chang'd e very 
ning, that the freſh Pioneers may end by Day, what 
others begun in the Night. 1 
The places where the Trenches are to be open'd, 

Þ!t be mark'd by the Marſhal of the Camp, or by the 
oerl: And if there be any Houſe which can cover 
om the Artillery of the Place, there the Trenches 


7 be open'd, (it there be but a little ſpace of Ground 
1 „ 
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374 A Treatiſe of Fortifeation. ba 
enfil'd.by the Beſieg d in your way to it) and the bio 
n cover of Mantelers, which are great way 
Planks, uſually of Oak, 5 Foot high, 3 Foot wide 
about; Inches thick, to be Musket- proof: And ton 
them ſtronger, their thickneſs is increas d with 
or Three Planks bound together with Iron. 
Theſe are call'd /ing/e Mantelets; for double ond 
ABC, are made with Plaaks that are double, audh 
Farth between them, and which are us d in Appruch 
and in making Batteries near the Place Beſieg tþ 
are upright upon Wheels, and Men wheel then 
them, where-ever they pleaſe. e 
By Opening the Trenches, we underſtand, being 
to work in them, and by Carrying on the Trenches, gi 
on with the Work in the Trenches, whoſe endif 
which is towards the Place, is call d the Heads 
Trenches; and A, the other end, which is toward 
HhHeſiegers, is call'd the Tail of the Trenches, as we 
cid elſewhere. 1 3 
When you come to the end of the Line oh 
proaches, as O, , within 5 or 6 Foot of the vu 
Angle of the Glacis, you mult begin to piercent 
thro' the Counterſcarp, which is call'd Sapping, u 
the Glacis, and ſo open a Way to come cover'd u. 
paſſage of the Ditch, after all the Enemies Effort 
hinder the Trenches have been ſurmounted, and 
in ſpight of their frequent Sallies, they have t 
carried on as far as the Eſplanade, which will be day 
much more eaſily, if the Lines or Boyaux IH, 0 
made, and be well lin'd with Musketeers, who by 
conſtant Fire may keep the Befieg'd from oppoſingj 
deſign of paſling the Ditch. | 


2 The Second Kind of Attacks, 
Plate 42. yew have in Fa. 90. a Second Sort of Atti 


44 oh which is unde rſtood as ſoon as ſeen : When 

we ſhall uſe but few Words to explain them. 
Firſt, you muſt deſcribe a great Place of Arme 

60 Toiſes long, Musket-ſhot diſtant from the - | 


A 


3 


rks; and parallel to the Curtain which joyns the 2 un 42. 
o Baſtions, to which you wou d carry on the Two Ig. 90. 
cks, which this Place of Arms is common to, | 
ere you may place Two Battalions of Foot, One at 

h end, and in the middle a Squadron of Horſe. 

he Two Trenches are made at the end of the Place 
Arms in 2 ſtreight line, or a little inclining to the 
e Attack'd, according to the length of the outward 
of the Place, yet in fuch manner as not to be enfil d 
nit, upon each of which are to be made little Places 
Arms parallel to the firſt, which is the biggeſt of 
15 Toiſes diſtant from one another, and 25 Toiſes 
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tween the Two firſt little Places of Arms there 
Boyaux paralle] to the great one, between which 
ſee a great Battery B, capable of to Pieces of Can- 
„made in an Arch, or in the form of part of 2 
le, that it may play every way, and it has a Com- 
om with the Two Boyaux, that you may go 
d to it. 3 | 
the ends of the third Place of Arms within fide, 
Two little Batteries C, each capable of Two Pieces 
annon, to break the Faces of the Ravelin, which 
be done with the more eaſe the nearer they are to 
Irallel to thoſe Faces, becauſe Balls ſhot at right 
8 do more Execntion than ſuch as are ſhot ob- 
ely. | „ | 
ttheends of the fourth Place of Arms within ſide, 
long Boyaux D are drawn parallel to the Curtain, 
h come towards O- in a Right-line, each of them 
bout Is Toiſes, to cover the Musketeers, who, as 
have ſaid elſewhere, muſt make a continual Fire, 
it Lodgments are made upon the Counterſcarp, as 
vhich muſt have a Communication with the Place 
rms, as E, or with the Trenches, as F. Rs 
his continual Fire, with that of the four laſt Places 
Fums of the Two Attacks, and the Three Batteries, 
hinder the Musketeers of the Place from firing upon 
ethat Work, cauſing them to loſe their ſhots in the 
| "; Air: 


16% +» A Treatiſe of Fortification; hy 
: 6:0 3 s ; — a 15 5 5 | | 
| Air: Now, tho' the Cannon mult Fire continngly,, 


it muſt not ſhoot par Camarade, that is, all the lig kewl! 
| ought not to Fire at the lame time, but one ate; \e Bat 

Fi other, otherwiſe their Fire woud not be conting 1d the 

| becauſe there is ſome time requir'd to charge an ft. w 
ſtore them to their places. | Ho 


To hinder the Lodgment upon the Saliant Anga 
the Counterſcarp from being ſeen and enfiladed if 


Place, or from the Out- Works, they muſt be con 2 
with good Epaulements Cangon- proof as H, I, andi p 
others areto be rais'd alſo, to facilitate the paſſinziii e, fa 
Ditch, in order to bring up the Miner, or Storm, u. aight 
grve Aſ/ault, that is, to mount the Breach, or (ca: of 
Place. The Lodgments F, made upon the Saliant ly e on 
of the Counterſcarp of the great Ditch, ought ue mi 
Two Batteries G, of Two Pieces of Cannon each viſes 
break the Flanks of the oppoſite Baſtions, vi tt th 
whichit is very hard to paſs the Ditch tion 
While you are carrying on the Two Attack gur. 
Work mult go on equally on each ſide, that th be 
Attacks may be ready at one time, and that the H thi 
by their Sallies may not take the weakeſt, which ui nnon 
be that which is leaſt advanc'd. All the Places ot ch 2 
muſt be 15 Foot broad, and 4 deep, with a Pau d, 25 
Foot, or more, above the level of the Field, and t Bat 
mult be in all about 9 Foot, from the bottom « i the G 
Place of Arms to the top of its Parapet, becauſe WIN obli 
Earth cannot be preſs'd and beaten together fo e Rar 
that of the Rampart and Out-Works of Places, he Pl: 
are made more leiſurely and freely. Wit be 
The Squadron of Horſe, and the Two Battalion Wiſoſe th 
Foot, which we have poſted in the great Place of MW be tt 
A, ſerve to defend the Trenches: And to go on in 0proact 
as ſoon as the Two firſt little Places of Arms n th, 
Two Attacks are made, half of each Battalion ni made 
plac'd in them, who mult ſtay there 24 Hours: ſth th, 
when the Two following Places of Arms toward'Wſine A 
Town are made, theſe Two laſt Battalions mull Ws of t} 
nts w 


polted 1n them, that their place may be ſuppl 
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oſe that were left in the great Place of Arms: An 
kewiſe when the two third Places of Arms are made, 
Battalions of the two ſecond muſt go into them, 
their places muſt be ſupply'd by thoſe of the two 
| mult be taken up by half 


t, which in the mean- time 
e Horſe, and ſo on. 


The Third Rind of Attacks. © 

HIS Third Kind of Attacks is good, when the Plate 45. 

Place to be Attack'd has a very long outward Vs. 91. 

ſe, for in ſuch a caſe you cannot Attack with Two 
aight Trenches, becauſe it wou'd be hard to hinder 
ne of them from being enfid by the Place; therefore 

e only ſhall be made in a ſtraight line, as AB, along 

e middle of the firſt Place of Arms CD, and 100 
oiſes diſtant. from the outward ſide; in ſuch manner 

at the Trench AB be not enfi/d from the” oppoſite 
aſtion E; the reſt is eaſy to be underſtood by. the 
pure. 1 2 
The Two Batteries which are between the ſecond 

d third Place of Arms, are each capable of 5 Pieces of 
nnon, All the Boyaux betwixt each Place of Arms, 
ich are equal parts of the Trenches, are, as before 
id, 25 Toifes long, 6 Foot wide, and 4 deep. Theſe 
[t Batteries are uſually rais'd upon ſome Eminence, 
the Grourid has any, becauſe then they will play 
g obliquely, and almoſt level with the Parapet of 
e Rampart, | 5 | 
he Places of Arms, which are nearer the Place beſieg'd, 
uſt be a little longer towards the Right. Hand than 
ole that are farther, off, ſo that the neateſt ard laſt 
de the longeſt of them, to be the better cover'd in 
proaching the Baſtion F, without being enfiladed 
Im the other Baſtion H. Upon this Place GB mult 
made 3 Trenches, or Hoyauæ I, K, L, to communicate 
th the Lodgments M,N,O, which, as in the fore- 
Ing Attacks, are made upon the Three Saliant An- 
of the Counterſcarp, the Artillery of which Lodg- 
ats will ſerye to ruin the Defences of the FI 

l | M an 
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. and thence the Counterſcarp may be cut to go ino M 
„ Ditch, de make a Gallery in it, and bring up the Min «i 
to the Face of the Baſtion, as we ſhall ſhe w more ned 
ticularly. | 9055 he ( 
Of the Sappe, Gallery, and Mines, 15 
| d what a Mine is, and! mY 
Plates; E have already ſhew'd w , ” 3 
Fig. 92. we ſhall tell you, that the Sappe is a deep Tu ke: 
| made in the Earth deſcending, begun within x « AM: dbu 
Foot of the Saliant-Angle of the Glacis, to be con] row 
in coming into the Ditch: And that the Gallery, u Goi 
alſo Traverſe, when it is made to croſs the Ditch, pol 
here, is a long Paſſage cover'd over with Earth, u tio 
off Stones and Fire-Works, and defended on each j in, | 
with good thick Planks Musket-proof , made in HM twee 
Ditch for the Miner to go thro, when the Deſene nce 
the Flanks of the 1 Baſtion are deſtroy d e ge 
there is no fear of Cannon. ſhot, as ABCD. urls 
Ihe Trenches then being carried on as far a\ inder 
Counterſcarp, where the chief Trench is made, ni ay ch 
ſeveral well cover'd Lodgments, the Beſieg d mi ich a 
driven from it, with Fourneaux, or otherwiſe bu ot hi 

or cutting the Counterſcarp in ſome places, to Mig 
one's-ſelf in it. Then if you wou'd make a Bre che 
give Aſſault, play the Batteries: But if you wound 4 G: 


up the Rampart with Mines, you muſt carry et is 
Gallery thwart the Ditch, and for that purpot er wit 
cover d Deſcent is made under the Counterſcary, al 
ting thro' it over-againſt the Face of the Baſtion e geſie 
privately as may be, then in the Night muſt be AN; 
the firſt Piles of the Gallery, which are half ak 
thick, and Three Foot diſtant from one anotht, 
faſten to them the Planks, which the Carpenters H idge. 
have ready cut, of a due length; and to avoid Mus 
ſhot, you muſt be cover'd with Mantelets, or elle Eich as 
and Faſcines muſt be thrown into the Ditch, ſ0uWeive A 
make a little kind of Mount, wh ch muſt be div Boards 
by degrees for the place of the Gallery, which vil 


ſo much the Stronger, if you cover the Piles, hy 


£ 1 - Uk Try * 


Ii 


0p Portifieation Oftafve. tg _ 
rich good Planks on both fides, and fill the Space be- pla- bs; 
JLeen with Earth, eſpecially towards the Curtain; Eg. 92. 
nd becauſe, when the Ditch is pretty wide, part of 
he Gallery may be diſcover'd from the Cannons of the 
ppoſite Flank, which cannot all be deſtroy' d, eſpe. 
ally when it is: cover d with an Orillon; in ſuch a 
iſe the Gallery muſt be cover'd with a Traverſe, made 
ke a Parapet, Two or Three Toiſes thick, which may 
e built with the Earth and Faſcines, that have been 
town on that fide. r 
Going on after this manner every Night, and by Day 
poſſible, the Gallery mult be fix d to the Face of the 
altion, which is rather to be attack 'd than the Cur- 
in, becauſe the Curtain is better defended, being 
tween two Paſtions which Flank it, and alfo its de- 
nee is ſhorter, and conſequently more dangerous for 
je Beliegers. The Gallery muſt be well cover'd with 
uris or Tin, to ſecure it againſt Fire-works : and to 
inder ſuch Fire-works or Stones, which the Befiegers 
ay throw, from ſtaying upon it, its Roof muſt be made 
ith an acute Angle. This Gallery muſt be 7 or 8 
dot high, and as broad, or broader, to have the freer 
flage thro' it. Laſt of all, care muſt be taken that 
W the Planks towards the Flank be Musket- proof. 
A Gallery is fitter to paſs over a dry Ditch than one 
at is full of Water, becauſe Water is often paſs'd 
er with a Bridge without a Gallery, little hurt be- 
þ done to the Beſiegers, becauſe the Water hinders 
eBelieg*d from Sallying. This Bridge muſt be made 
Id, by filling the Pitch up to the top of the Water 
higher with Faſcines, that muſt have great Stones 
them to make them ſink; and this will be the ſafeſt 
idge. This muſt be done whilſt the Miners, who 
n eafily paſs the Water, are at work in the Mine, 
ich as Joon as it is ſprung, you go over this Bridge 
give Aſſault; upon this Bridge, may be ſer a Gallery 
Boards, or of Boughs only, that the Befieg'd may not 
3% f 4 52 


M 2 . To 


<D 


Ak Cy» 


REES AS Fi. 


— 


— 


2 
2 
4 

24 


Plate 43. 


, Ag 1 92. 


FLY 
* 
* 


than the Ditch, it may eaſily be drain'd; in day 


Miners reach to one another between their Legs 
take it out with all the ſpeed poſſible. 
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To paſs a full Ditch, ſo; Etiimes the Courle of if 


* 


ere 


Which, you, muſt have a care that you don't drown u en 
Lines. When the Ground will bear it, the Du e fon 
may be paſs'd by 2 Gallery or Mine under Gram we 
and, ſeveral other ways which one may invent , Wh 


e C/ 
pe, 
ng. 
the 
allow 
its 
oo 


uch p 


cording, to the Nature of the Place, and quality gt 
When the Gallery is fix'd to the Baſtion, to baulky 
Befiegers Aim, another Gallery may be made att 
Foot of the Scarp, and carried on towards the Point 
the Baſtion, that they may not gueſs where · abou i 
Rampart is pierc'd thro' for the Mine; or elk; 
Perce it in ſeveral places, by ſeveral Mines, or lith 
Fourneau, made one beyond another, to gain, by 


grees, the Retrenchments of the Beſieg'd, and thu} > Ai 
come Maſter of the whole Baſtion. Whatever e u 
the Rampart is pierc'd thro' in, the * Head E mull my 
drove very narrow, as the breadth of 4 Foot only, wlll fable 


juſt large enough for one Man at a time to roll ak 
rel of Powder thro', and its height muſt be of abu 
Foot, ſo that Men muſt work in them upon their Ku 
and the Earth mult be put into little Paniers, which 
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The Head of the Mine being continu'd about four! 
five Foot in a ſtraight line, you muſt turn it off up 
the right or left, as EF, which ſpace muſt be oh 
Foot, winding ſtil] at every 10 Foot, till you com 
the place, which you intend to make the Chamberil 
the Powder: and as ſoon as you are come to the Earilt 
the Rampart, you muſt ſet it over head and on the la 
with Timber, to keep it from falling in. Theſe Windiy 
muſt be ſhut as ſoon as the Mine is ch{rg'd, to hin 
the force of the Powder from ſpending it ſelf that ni 


___<—_ 
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. Driving a Head, Siznifies making a Paſſage under Ground. 
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of Fortification Ofinſve. BY 
here need be no Windings if you drive your Head 

on 2 Caſcan, which is a Hole digg'd in the Ground in 
. form of 2 Well, where the Head or Paſſage to the 
ne begins. Counter-mines to give Air to the Ene- 

Mines, are ee 
When you are far enough in the — — to make 57e, 43. 
e Chamber or . Fourneau, which is uſually a Cube in Ng. gz. 
pe, as EC, make it 6 Foot high, about 4 broad and 4 
ng. When you fear leaſt the Enemy ſhou'd give Air 
the Mine, make it in the form of a Croſs, or 2 
lows, that the fire may have a Paſſage upwards, 
its ſhape be Cubical, it will be able to contain 4000 
5000 pounds of Powder, tho' there is ſeldom fo 
uch put into a Mine, and commonly not above 1200 
1500 pounds, which is enough to blow up a Ram- 
rt 12 Toiſes thick, or thicker, if the Mine be about 
e Middle of its Solidity, or ſomething nearer the 
ol and level with the bottom of the Ditch, if 
fhble, 1 f 1 
You muſt not forget to ſupport the upper part of the 
amber with a Sommer, or Maadrier, and to ſet it 
und with Timber, leaſt the Earth ſhou'd fall in and 
lit: For that Sommer, which is a ſtrong Beam, by 
reſiſtance will help to blow up the Rampart; but 
pu muſt leave a little Paſſage for the Sauciqge, which 
along piece of Cloth, ſew'd round in the form'of a 
t, and dipp'd in Pitch, of about Two Inches Dia- 
ter, and fill'd with fine Powder, which reaches 
om the Fourneau to the beginning of the Mine, 
here 1t muſt be Fir'd to be Sprung. hy: 
If the bottom of the Chamber be Watery, as it com- 
only happens, make a Floor for it, with Planks, to 
ep the Powder from being wet, which you muſt put 
but, juſt before you ſpring the Mine, becaule if it 
Jou'd lie long there, the moiſtneſs of the Earth might 
eaken it, or the Enemy might find it and take i; 
ay, or ſpoil it. | 
The Powder that the Chamber of the Mine is charg'd 
th, muſt be in pitch'd Bags, or Barrels, that muſt 
NM 3 be 
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182, A Treatiſe of Fortifcation. Pat / 
he open in ſome. places as well as the Bags, and a g 
deal of Powder is to be ſcatter d about them, that y 
way fire at once, by means of the Saucidge. _ 
| * then charg d the Fourneau with as many ci 
ſons, or Barrels of Powder, as are needful, its Mowhy 
Entranęe muſt be well ſtop d with ſound Earth,ſuppony 
* by craſs; ſtrong pieces of Timber, having firſt fill i 
the empty ſpace in the Fourneau with Stones, or gry 
pieces of Timber, forc'd and wedg'd in; but youny 
always leave room for a wooden Pipe, which you u 
prime as you ſtop up the Entrance: At the end of i 
Pipe towards the Ditch, when it's time, thruſt in alu 
Fuſe, or a Match, long enough to laſt a quarter of: 
Hour, or as long as one mult be a getting away in 


it is lighted, 1 
When the Mine is Sprung, if it makes a good Bra 
you mult give Aſſault, to lodge your ſelf in it, poly 
there as many good Souldiers as it will hold; thay 
in caſe that you hope for a Capitulation: For otheni 
it wou d be better to give a warm Aſſault during & 
Fright of the Beſieg' d, without allowing them timy 
De fend and Retrench themſelves. ö 

A Aline. Dial is us'd to drive a Mine under Gru 
to the Place propos d, after you have with an Univeri 
Inſtrument, or ſome other way, taken the Diſtu 
from the Place where you begin to drive your Head 
the Place that you wou'd blow up. Several difficult 
may be met with in digging a Mine, but thoſe thas 
us d to it will eaſily maſter them, without any furl 
Directions. ä | 


ortify 

hich 1: 
H a Dit 
felrenc. 
Parape 
Retre 
rench a 
las mad: 
Over yc 
oot of 


* * — 1 1 : 4 a 8 — * 
* - 


Hortiſication Defenſroe. 

HO' what has been hitherto ſaid concerning 
the Fortification of Places, ſeems to be the 
Defenſive part of Fortification, yet it ſhou'd 
ither be call'd the Conſervation of Places, as being only 
diſpoſition towards Defence. Therefore we ſhall call 
ente Fortification or the Defence of Places, the 
2y to defend ones-ſe]f and oppoſe the Enemy, who 
ou'd make himſelf Maſter of a Strong Place: which is 
Wone by building Works like, or different from thoſe hi- 
hertomention'd, as Retrenchments, Counter-trenches, 


| — c. which we ſhall ſpeak of ina few 
Vords. . 


* Of Retrenchments. 


\ Retrenchment is any Work whatever, made uſe 
of to Retrench, that is, to cover ones-ſelf, and 
ortify within the Town the neareſt place to that 
hich is attack'd : this Work is uſually a Rertirade, that 
2 Ditch border'd with a Parapet, whence we call 
Urench'd Quarter, that place which is Fortified with 

Parapet and Ditch. 
Retrenchments are either General, when you re- 
rench a whole Piece of Fortification where the Enemy 
as made a Lodgment, and make new Fortifications to 
over your felf againſt the Enemy, and. diſpute every 
oot of Ground, in expeRation of Succour : or Parti- 
M 4. Z 
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1 lg ATrediſe of Fortification., Patt 
plate 43. lar, when you only recede from that part which} 
z. 93. been taken, to make a new Retrenchment at a rei 
able diſtance, to withſtand and repel the Enemy, e h 
ABC, which is. alſo call'd a Cut and Aetirade, be cciall 


OW 


it · is made with a re. entrant Angle or Tenaille. W's fin 

Retrenchments are the laſt Remedy us d, when wil plac 
are forc'd to give way and forſake the Head or i befi 
a Work, which you muſt do but upon the laſt em cov 


mity, for all the means imaginable ought to be wi 
prevent the Enemy from lodging in it, as Paliſſy; Mut t 
Faſcines, Barrels of Earth, or Sacks of Earth, ory 


* 


thing which may cover the Musketeers, who u 
ſtop the Enemy when the Defences are broken: wi that 
is it ſelf a kind of Retrenchment or Barricado, uli 
defends thoſe that fight with the Enemy, whilſt f ls 0 
Retrenchment is making, which muſt always hakt Dit 
Ditch towards the Enemy, and be open toward h er 
Town, from ſome part of which it wuſt be Flankd 
Plate 44. AB, and CDE, the firſt of which is made in a Blight ma 
. 9 and the other in a Ravelin, where you may albs es, t 
trench your ſelf with a little Ravelin, when the fili 

very large. 3 8 . | 
'Fig. gs Or elſe as AB, CD, which is in a Horn-Work ; ue 
poau may Retrench ſeveral ways; the Retrenchne | 
may be made like the Piece taken, and Two or Te Ene 
may be made after one another, being always cati Can 
leaft the Enemy ſhou'd attack you behind, that! 
attack the laſt Retrenchment inſtead of the firſt. | 
is well to make that Retrenchment before-hand,«MMnchr 
Count Pagan does, who upon the Baſtion makes a a 
Baſtion, that is, a little Baſtion within the great e laſt 
becauſe ſuch a Retrenchment having been made at Hd of 
ſure, is much Stronger than one made in haſt, whale Stre 
cannot refiſt ſo well, becauſe the Earth is not ſeuli 
beſides a Retrenchment made before-hand, requires i indo 
more Souldiers to defend it, than if . the Work was n | 
Retrench'd : becauſe the Retrenchment is only HHemie 
fended when the main Work is taken. ors | 
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We ſhall not here teach how to make theſe Re- 
nchments, becauſe whoever comprehends what we 


cially ſuch as are skill d in the practical part, will 
y find means to retrench, according to the quality of 
place attack d, and the ſpace that 1s left to retrench 
. beſides Nature teaches any body hew to retrench 
cover himſelf againſt the Enemy. Therefore I 
ink it uſeleſs to add new Figures, and be too tedious 
ut the different ways that a Retrenchment may be 
de; I ſhall only ſay that the Profils of the Retreneh- 
nts are moſt commonly like thoſe of the Out-works, 
that if you have not time to make thoſe Retrench- 
nts according to the meaſures that belong to the 
pfils of the Qut-Works ; that is, if you can't make 
Ditch ſo deep, and the Parapet ſo high, you muſt 


png, with Beams, Hogſheads, Carts, and any thing 
t may bear a ſhock. But to avoid thoſe Inconveni- 
es, the Retrenchments ſhou'd be begun betimes, as 
Wn as you can foreſee which ſide will be attack d. 

The Retrenchment muſt be rais'd as high as poſſible; 
I if you can, make Terraſſes juſt by to throw 


Cannon there, laden with Musket-balls to Fire at 


nchment, to blow it up as ſoon as the Enemy is 
ig d in it- And if in the end you are forc'd from 
laſt Retrenchments, you may yet make another 
dof Retrenchment in the Town, by ſhutting up 
e Streets with Chains and Barricadoes, making little 
anks along the Houſe fides, whoſe Doors and lower 
indows muſt be ſhut; and laſt of all, throwing Stones 
d Fire-works from the upper Windows upon the 
emies, when they endeavour to break open the 


onqueſt. 
| There 
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e hitherto ſaid concerning Fortifications, and 


er your ſelf with Gabions, Sacks of Earth, or 


mbes, Carcaſſes, Granadoes or Fire. pots, gc. upon 
e Enemy from them; or to have two or three Pieces 


e very moment of the Aſſault. It will not be amiſs 
make Fourneaux, or Fougades, under ſuch a Re- 


ors below, thus to make them pay dear for their 
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are very low Parapets, behind which there is a king 


Souldiers are, as it were, buried, and fice-thro' #4, 


and without, to drive the Enemy from them. 


nne R 
8 . TFT 
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There are cover ( Retrenchments, which an ; 
perly the ſame as we have call'd Caponnieres, for t 


a Ditch 4 or 5 Foot deep, and 54 or 8 wide, where; 


trieres which are in the Parapet, that is, but two f 0 
high; and theſe Capounieres are cover'd over with is 7 
Oaken Planks, leaving a Hole to let out the Smoak i ende 
Powder. Theſe Retrenchments, as well as the Cn t 
are very good to defend the Ditch, and they are du nes 
made before a Flack. K you « 
2 Of Counter-Trenches. | 7 
Canter - Trenches, or Counter- Approaches , ul ght, 
Trenches made againſt the Beliegers , to Held. 

their going on, and keep them as far from the Purge 
poſſible, it being certain that the farther the 9a by 
is from the Place, the leſs he can annoy it; all Flum 
Scoure the Trench, is to make a vigorous Sally , eendi: 
thoſe that Guard the Trench, make them gi rrels 
that is, quit their Poſt or loſe Ground, and pit it are 
Pioneers to flight: but to © Mount the Trenches, vii nd; 
go upon Duty in them; and to deſcend the 7 rench d v. 
come back from guarding them. _ I 
As contrary things have contrary effects, ſo ie pos 
ealy to know that a Counter-Trench muſt have be th 
Parapet turn'd towards the Beſiegers, that the gef eench 
may be cover'd in it: and that it muſt be enfil'd H The 
ſeveral Places of the Town, leaſt the Enemy bes tc 
cover himſelf with it when he has taken it. It e Mag 
be carried on to ſuch places as are advantageous ſot r. 
Town, and prejudicial to the Enemy, fo that it mi ich Po 
defended from th- Out- works, and not enfiladed or pres fi 
manded by any Height, which the Enemy is poſtedWranad 
_ Laſtly, The Counter- Approaches, ought to have ich tl 
vances or Demi Redoubts, whoſe Points muſt be turner cc 
towards the Enemy in ſuch manner, that they ma) The 
open inwards towards the Town, and enfil'd wilt the 
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dunter- Batteries, and of the Defence of Breaches. 


Counter-Battery, is a Battery which the Beſieged 
oppoſe to the Enemy's Battery to ruin it, eſpeci- 
when he is got pretty near to the Counterſcarp, 
is raiſing Batteries to ruin the Flanks, which the 
ſenders moſt vigorouſly oppoſe, by a continual Fire 
Wn the Work- Men, with Cannons charg'd with 
nes or old Iron, which may alſo be done by Night, 
you obſerve by Day after what manner the Cannon 
Wl: vcll'd, to ſhoot againſt the Place where the Enemy 
begun his Works, which may alſo be diſcover'd by 
ght, by ſhooting red. hot Bullets to enlighten the 
eld. Theſe Red-Bullets are Cannon Balls heated in 
Forge till they have a Flame-heat, which are alſo 
d by the Beſieg d to defend Breaches. 
Flaming-Barrels, or Fire-Barrels are alſo of uſe in 
ending Breaches, which are alſo call'd 7 hundering- 
rrels, being fill'd with Granadoes, and Fire-Pots, 
at are Pots Aird with fine Powder and a well charg d 
aach, which is a hollow Globe, uſually of Metal 
Id with fine Powder, that takes Fire by means of a 
ww Fule at its Touch-hole, which reaches down to 
e Powder. Some of them are made of Paſt. board, 
be thrown upon Faſcines to burn them, or into the 
renches to drive the Souldiers from them. 
The Beſiegers uſe alſo Granadoes, Bombs and Car- 
ſſes to beat down the Houſes of the Town, and Fire 
e Magazines of Powder, as we did at Mice in this laſt 
far. A Bombi1sa great hollow Ball of caſt Iron fall'd 
th Powder, Nails and Fire-works, and Carkaſ/es are 
cs full of Powder made with Iron hoops, fill'd with 
ranadoes and charg'd Piſtol-Barrels, which together 
th the Granadoes are wrapp'd in oil'd Tow, and 
her combuſtible matter. | TS. 
The Granado, being very little, is thrown by hand, 
t the Bombs, Carkaſſes, Red. Bullets, 7 l 
| : Flam- 
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Flaming-Barrels, and Stones are thrown out of 24 
tar- Piece, which is a ſhort ſtrong Piece of Ordnzu 


of a large Calibre or Diameter. It is not levell'd ] Per 
blank as the Cannon; but with the Muzzle up re d 
very high towards the place where you wou d fend be 
Z ow ee e a 
To avoid the effect of the Bomb when it falls by, 
in an open place, you muſt fall flat upon the Gray 
or hide your ſelf behind Traverſes, or Parape | 1 
Earth, made for that purpoſe: Or elſe the . 0 
muſt be unpav'd, fo that there may be only th: | 
Earth left, which you may alſo cover with Dy m pa 
where the Bomb falling, finks in by its own we e; 
and loſes its foree. A Vault Bomb- proof muſt be ; 
or Six Foot thick at leaſt, and to ſecure it the & 
you may cover it with a great many Bruſh-Faggoyy a 15 
Vine. Twiggs, or with Five or Six Foot of ſoft E a 
which will deaden the Bombs and render then ni roi 
R 
Breaches are alſo defended by Chanſ/e-traphi,q an 
Col. trops, which are Iron Inſtruments with 4 or un ga t 
Spikes, made after ſuch a. manner, that what 255 
way they fall, one Point will always lie uppem 17 
like a Nail, which being thrown up and down, il ng t 
very troubleſome to the Foot that mount the Bred 1 84 
or to the Enemy's Horſe, that wou'd paſs ſome nar nag 
lace: there are three ſorts of them, mall ones, i 115 
Poike are about Three Inches ; madling ones Hof k 
Spikes Four Inches long; and great ones with Spila Man 
Five Inches. i : 8 5 he Di 
To diſturb the March of the Horſe in a Camp. LG 
that of the Foot in a Breach, Herſes or Her /illons lh. 
are us'd, which are Planks 10 or 12 Foot long, with | 1 
Spikes all over on both ſides : or elſe Chevanx de Fi . 
which are Beams with Spikes all over. Much ſuck Vier of 
Machine is us'd, ſupported and turning upon a Pit ch th 


and ſet up in a paſſage which mult be often open du 
thut; and in ſuch a caſe it is call'd an Heriſſon. 
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The Counter - Batteries or Cavaliers, which ſerve to 
ce upon the Enemies that attack the Retrenchments, 
all not be very high, fo that they may be cover'd b 
barapet of the Rampart, or of the Baſtion : but/ſuch _ 
ire deſign'd to defend the neighbouring Hills, ought f 
be rais A higher, that hey may play upon thoſe Emi- 
"ces without being cover d by the Parapet of the Place. 


. Of Counter: mines. 


HEN the Beſieg'd, in Spight of all their re- 
ſiſtance, have not been able to hinder the Enemy 
m paſſing the Ditch, and making under the Rampart 
ine, which is the molt powerful Engine for the 
ing of Towns, becauſe it can in a little time make 
reach large enough to lodge in and give Aſſault; 
y muſt ſpeedily remedy it with Counter-mines, 
ich are made to diſcover and overthrow the Be- 
ers Mines. 5 ' . 
odiſcover theſe Mines, Caſcans or Wells are made 
iquely in the ſolid part of the Terraſs, where a 
ner is ſuſpeRed to work : and when theſe Wells are 
pd to be lower than the Beſiegers Mines, little 
ads or Channels are driven every way to find the 
Wc nys Mine, or to enloſe it, and render it uſeleſs, by 
ung the Train to. prevent the Enemy from Spring- 
it, taking the Powder away, or ſpoiling it, by pour- 
in a great quantity of Water. 11 
Theſe Heads muſt be driven perpendicular to the Ca- 
il of the Baſtion, when you fear a Mine in its Point; 
parallel to the Face, if you fear a Mine there; and 
be Ditch be dry they muſt be driven under it; 
% the Enemy then may have a Gallery under 
0. „„ 
fs the Ancients made Mines to ſurpriſe Towns, they 
knew how to diſcover them. Vitruvius in his laſt 
pier of his laſt Book, ſays, that Marſeilles being be- 
d, the Inhabitants ſuſpeQing the Enemy's Mines, 
| digg'd 
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1960 . 2 Treatiſe of Fortification.” Par will 
digg'd the Ditch deeper all round the Town, 40 0 
i means found in 3s Ditch the Avenues F 1 qa 
30 Mines, which the Enemy had prepar'd to ſuit; f. 
them 1 „ Il the 
An old faſhion'd Counter- mine, is 2 Vault made be if the 
hand round the Faces of a Baſtion, Six or Seven H cges 
from the Wall, with ſeveral Air-holes, which lied 
up quite to the Top of the Baſtion. It is fo call'd, tasten 
caule it is now out of uſe, by reaſon of its mii he 7 
Rampart too weak. * . aw-b1 
Mines are alfo diſcover'd by boring with. Rods orie, in! 
Augars till you perceive the light of the Enemies, ir tw 
if the Earth be but 6 or 5 Foot thick betwixt ya | doe, 
them, all that Earth muſt be thrown againſt the ha 
with a Petard, which is a hollow Engine of Met, 
ally ſhap'd like a Hat or a Cup, with handles, whid 
fill'd with fine Powder, about +7 Inches deep, at 
Inches over at the Mouth. | „ 
Some are larger at the Breech than at the Mul 
9 but they are not ſo effectual, and are more apt tolui 
147 Both kinds are usd in Counter-mines to break iini 
_ Heads or under-ground Galleries of the Enem, 
give his Mine Air: they are alſo us'd to break Bri 
Gates and Barriers, in Towns that you wou'd tak 
Storm. | = 
When it is us'd againſt Mines, the Mouth of thel 
tard is fix'd to a Beam, arm'd on both fides with 
plates of Iron nail'd over it, after it has been u 
ſtopp'd and charg'd as high as within two Fingeni 
its Mouth: then the Petard, which muſt be faſten! 
the Beam by its Handles, is ſet againſt the place v! 
the Enemy's Mine is, in ſuch manner that the Bean 
parallel to the Horizon, when the Petard is level u 
the Mine; otherwiſe the Petard muſt be directed agi 
the Mine. | 2 | 
When it is us'd to break Bridges, Gates, Batten 
Chains, and whatever may be an obſtacle in a Surp! 


Turrels, or Screws, or ſtrong Hooks are fix d in * 


* 
1 * 


/ Portification Defenſive. 191 = 
te, or Bridge, which 1 ſuppoſe acceſſible, to faſten | 
petard, ſo that its Beam or Madrier may joyn cloſe ' 
it; for the cloſer the Madrier is, the more effectual 
the Petard be. LEO ns 

I the place to be Petarded be inacceſſible, as Draw. 
dzes when they are drawn up, the Petard muſt be 
lied with a long Pole, at whoſe end the Petard muſt 
faſten'd, and a Fuſe muſt run all along the Pole, quite 
the Touch-hole of the Petard to Fire it: and if the 
aw-bridge, being drawn up, does not lie cloſe to the 

te, inſtead of a Pole, you muſt uſe a Bridge moveable 
n two Wheels, and thruſt it hard againſt the Draw- 
dee, | | 
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APPENDIX, 
uad e ie, 
True and Short Account of Mr. 
Yauban's Manner of Fortihing 
Taken from a French Book, pub- 
liſh' d by the Abbot Da Fay, with 
Mr. Yauban's Approbation. 

Wich his New Syſtem of Baſtion d Towers. 


R. Yauban's Fortification has been ſo Univer- 
ſally approv'd, that his Method only has 
been made uſe of in all the Towns that hav 
Wn Fortify'd ſince he firſt was employ'd in the Frenc/ 
Wing's Service. This is what no Military Man is 
norant of; and whoever has ſeen the Fortreſſes in 
anders will be convinc'd, that the following Manner 
mie dae e 
Not to repeat any thing that has been ſaid in the fore- 
ng Treatiſe, we ſhall omit the Deſcription of ſeveral 
[alike Machines; and only mention ſuch Works as 
e peculiar to Mr. Hauban, of which Mr, Ozanam has 
yen but an 1mperfe& Account. 
Mr. Vauban g Manner of drawing the Baſtions, Caſe- 
tes and Orillons has been ſhew'd, Page 114, only e + 
; muſt take notice, that his Orillon is Square on the xg. 96. 
Wide, for the conveniency of the Prat, and 
it of his Four Flanks (vis. that of the Place, that 
the Orillon, that of the Tenaille, and that of the 
poniere) the two laſt are the beſt ; becauſe they Com- 


0 


nd withour being Commandedl. 
His Flank of the Place is better than the Flank 
ſuch Engineers as allow ſcoond Flanks; not ay, 
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F Fortifying. 

becauſe it holds as many Musketeers as both tx 

Flank and ſecond Flank in the Curtain; but been 

the Shots made from it are right, and it is only f 

obliquely e Belides the Beſſegers have a great From; 

3 gainſt a Second Flank, which holds but few Mul 
3 teers for the defence of the Ditcg. 

1 The Reinforce d Tenaille, or Tenaille with Flanky 

tHe Hitch, is alſo/deſcrib'd; and one ſort of Sam 1 

nailles for the ſame purpoſe is to bern en Fay 

Plate 45. | The other ſort, mark'd A, has its ampatt pak 

g. s. tö the Curtain of the Place; and then its nam 

pu zt ought to be about 3 Toiſes broad. 

The Caponiere ought to have on each ſide a — 


\ 


—.— rn, 2 


and the Parapet of the Place two or three, for 

different Stature, that they may all fire from the i — 

level. The Half. Moon has ſometimes Flanks, and ] 

in, 4 Reduct, as B, whoſe Walls have Battle ment * 

ef Arms, as C, are made in the Ditch 

Half. Moon perpendicular to the Faces, near the Anh 

of che Epaule, hen they have Flanks, to kinder 

Paſſage of the fai Dicchc © + 55-15% ah 

When fuch Places of Arms are made in the Con 

Way, if in the re-entrant Angles; as D; their Dugllh--— 

gorges are of 10, and their Faces of about 12 Toik 

ifm the ſaliant Angles, they are deferib'd'by the lei — 

en d Faces of the Haftions, or of the Half-Moons, lius. 

the round part of the Ditch; as E. Theſe Placa 

Arms, which muſt have Paliffado's; are ſhut up 
Traverſes, which are Parapets 5 of 5 Foot high 

| | that ſide where their Banquette is, and 3 or 4 towll 
» .-*:theCover'd-Way, which they feoure. 

I beſe Traverſes are 4 Toiſts and 11 Foot long att 

filiant Angles cqmitig from the Ditch : the deſign 

them is to hinder the Cover'd-Wiy from being en 

ded, and to defend their Place bf Arms. 

The ſpace of ; Foot, which is berween the Tn 

and the Parapet of the Cover d. Way, is ſhut up will 

little Merlon, rais'd within the Place of Arms; 43 Fi 
diſtant from the Traverſe, that the Souldiers may bt 

* rol 


867+ 125 by. | are mark d F, and pj. 
Re Mcxlons G. 4 vs Migot* 
Ar the re-entrant "Angles the Traverſes ſeoure or ts. 
{ the Cover d. Way, and are 4 Toiſes long; that is, 
| whole Breadth ok the Cover d. Way; and then a 
123 H, muſt be made in the Parapez of the faid Co- 
d. Way for the Souldiers to paſs by. 
dere ought to be no ſuch Cuts at the Saliant 
les, becauſe _ oy. wou'd not be ſeen by the Be- 
ved, and ſo anght e of uſe to the Beſiegers; where- 
theſe are Hank'd from the Half. Moon, or from the 
nettes, which have been mentioh'd Page 115. 
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en the Ditch is fac'd, Steps are made at all its 
Nach d Piece ought alſo to have! pair of Stairs to 
to it. „ DET 2 LOL 7) Eo $43 

Reer of a Place are built under the 
tre- plain of the Rampart level with the Ditch, ten 
it diſtant from the Reverement or Facing of the 
ch, to which they are parallel, having a Communi- 
ion with it thro' ſmall Had or Paſlages:vaulted. 


"4-& . 
7 » GG 


o the Caponieres, and then go up into the Counter. 
es of the Cover'd-Way, from whence Heads, as K, 
drove on under the Field, to make Fourneaux or 
e Mines, to blow up the Works of the Beſiegers, and 
der their Approaches. 
Where-ever there are Countermines there ought to 
Miners conſtantly; or at leaſt Miners ought to be 
t for when the Town fears a Siege. 
hen an Eminence falls gradually from its higheſt 
t down to the Glacis of a Place, Works mult be 
de one. before another, with their Flank'd Angles 
d. The moſt diſtant ought to cover all the reſt, and 
wits defence from them; and they ought all to be 
tin ſuch manner, that the Enemy may not be able 
make a Retrenchment 1n the Firit, without under- 
ng the Fire of the Second. E ST 4 
he Glacis ought as often as poſſible to be of Peb- 
s, or of Stones cover'd with Turf; for the Beſiegers 
work but {lowly in ſuch Ground: and ſuch Para- 
5, as the Pioneers make with what they dig up, are 
en the occaſion of their being Kill'd or Lamed, 
auſe the Cannons of the Place, ſhooting againſt 
le Parapets, cauſe the Stones to Hy about dread- 


ly. 


Plate 45. 
Fig. 96. 


From the Countermines of the Place you go down F 


. Vauban obſerves, that the Bridges. of the Cur- 


ns do not hinder the effect bf the Fire of the Flanks 
dug the Faces of the Baſtions in the Ditch. 

He likes that Ditch beſt, which by the means of 
ces may be All'd, or emptied at pleature. _ 


88 pierce the Shi -dangeroully. 


w Mi Meme M NN 


The Paſſage ont of the re wn. 
in the middle of the Curtain, Grated with, Iron 
guarded by a Sentinel. £; OF oh two 95% 
In'Sea-Port-Towns a Falſe Braye is af. oreas aſs h 
.. eauſe Cannon Balls, ſhot: from 180 raſe the Wite 


Magazines for powder — to ee Gans 


Fire, and floor d with Oak that they may not. 1 or | 


and fo Vaulted as to be Bomb · proof. Sde un t 
Their Walls ought to be very thick, and the Py 
for Light oughtito be winding, and ſo narrow 23a 
admit a Rat, which is ſometimes made uſe of by; 
Enemy to ſet wy gn Fi ire, by tying. a 0 
Match to his Tail. 

To have ſuch a Light, a | Pilaſter ought to bebe 
in the middle of the Wall witha ſmall Paſſage roulj 
which muſt be ſhut up on the inſide with a fine 6 
of Wire: This Magazine ought tohave a Wall a 
it at ſame diſtance, which alſo muſt have no oth 
Building near it. 

The Faſt Places that Mr. Vauban Fortißad, arch 
after a new Manner, which may be ſeen at Lavdan 
Beffort, which Towns are Fortified with wy 
Towers, that have Counter-guards or detach'd| 
before them. This Way of Fortifying is belt i 
Town ſeated in a Plain, where there are Emineut 
or Commanding-Grounds near the Place; becauſe 
are not ſo much ſeen upon the Back, or de rev! 
ſuch Works as in ordinary Baſtions ; and ſuch Tort 
ſerve both for Magazines and Cavaliers. {4 
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00 361 19 22 181 4 93113 15 0 541i £92.00 
\ Lon to the Side of the inner paljgon AA, 140 
Toiſes, to the Demi. gorges ABG; at the 
iſe. Perpendiculars equal to the Demi. gorges 
ich will deſcribe the Flanks BD; to Hiniſn the Flank” d 
le, draw thro' the points D, a line DD, which you 
| divide into two equal parts at I, a0 ſet off from 


E the diſtance ID; from the point E, draw. the 
s ED, which will deſcribe the Lane make 


nk'd Angle a right One. 


hen to make the Counter guard, or or the. detach d 


lions, Set off upon AO)the Capital lengthen'd 39 
ſes, Kom the Plank d Angle E to K, — the 
t K, draw the line. KB, to the Angle of the 
ik, upon which ſet off 56 Tot es from R to , 
he length of the Face. 
[ou will have the Flanks of the Counteriguards by 
ning lines from G to C, which is the point where 
Defence of the Face of che Baſtion d Tower begins; 
length of the Flanks will be terminated at the 
It F, which is the place where the Lines of De- 
eKb, and GE meet. 1 
or che Ditch of the Baſtion'd 3 1 the * 
e BD, which is the length of the Flanks of the 
er, deſcribe from the Flanke d Angle E, the Arch P, 
he Rounding of the Ditch, to which you muſt 
the line PF, which will terminate its breadth. 
or the Conſtruction of the Tenaille before the Cur- 
having left a Ditch before the Flank of the 


nter-guard 2 Toiſes broad, ſet off upon the Line 


defence beyond: this Ditch from the point H to L, 
oiſes for the Faces of the Tenaille ; then draw. 
ugh the points LL; the Curtain LI, which will 


10 Toiſes, which you muſt cut in the middle by 
a Diteß 
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.. guards, and that of the. middle of the Tera 
of che Tenaille, ſet off upon its lengthen d Fac j 


which will determine the breadth of the Ditch, vy 


| Moon, ſet off upon the Demi-gorges of the greath 


2 2 Dich Shang ho 1 line Ze cuts ** Lenzl 
which Ditch is to be of the ſame breadth with ihn 
the Flank: the Ditch between the Curtain of the li 
and this Tenaille, is made by drawing a line thy 
the points FF, which mult be parallel to the Curt 


then joyn the Ditches of the Flanks of the Om 


points R. 83 8, R. FF £31104 
To draw the great Ditch: of the Gauner gel 


Toiſes, from K to N, N; draw from theſe point 
tines to the Angles of che Epaule or Shouldet(i 


Extremities muſt be made round, by means- of the h 
N N, whoſe Center is at K. 

To make the Half. Moon before the Curtain f | 
bm the middle of the Curtain Z, a Perpeniu 
line of 92 or 23 Toiſes to Q, from which Wan 
to the points V, V, which will be 10 Toiſes abort 
Angle of the Epaule, upon the Faces of the Cu 
guards; the Demi-gorges will be terminated ) 
lines which make the Ditch. 

The Ditch of this Half-Moon muſt be 10 
broad, and parallel to its Faces, 

To make the Retrenchment, or the nete innerll 


Moon 14 Toiſes from 2 to 3: then ſet off 18 Tu 
from 2 to 4 upon the Capital, and drawing lines f 
4 to 3, you will deſcribe the Faces of your little iſſad 
Moon, before which you mult make a ne niere: 
5 Toiſes broad. | allope 

In the re. entrant Angle of is Retrenchaid iſe G 
made a little Harbour to cover the Boats, that Guard 
the Soldiers to the Out- works; theſe little Hara. 1V 
are built after the following manner: £ 55 he P. 

Set off 5 Toiſes upon the Demi-gorges Feom n the 


and as many upon the Capital from 2 to 5, which t the ! 


mult cut at this point by a line parallel to; the Cu der th: 


and ſet off upon this line each way from 5 1 auſe th 
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iſe 2 Foot, and draw the line, 1 73 andÞy this mea 
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91 n IF ns Plate is; 
ar little Harbour will be finiſhed. -- + 7 Fig. go. 
ror the Cover d way draw lines parallel to the 
jerſcarp 5 Toiſes diſtant; then to form the Places 
Arms, ſet off from the points where the lines of 
Cover d- way make the re. entrant Angles, towards 
Half. Moon or other Out- works, as from each fide 
4 t0'b, b, 10 Toiſes; then with the diſtance x 3 de- 
be from the, points 5, 5, Arches interſecting at e; 
v from this point the Faces of the Saliant Angle 
in the middle of which make cuts of 9g or 16. 
t wide for Sallies. Traverſes are made in the 
er d- way 3. Toiſes thick, to keep the Men from 
no Enfiladed; they are built perpendicular to the 
werſearp, and there is reſerved a Space of 4 Foot, 
for the paſſage of one Man at a time, + 
Whatever elſe we have mention'd in this Appendix 
peculiar to Mr. Vauban, may be ſeen at one view 
the laſt Plate. n 


The Explanation of Ii. 
is Figure repreſents the Fourth Part of a Regular p,.., .4 
Xag0N, Fortify'd according to Mr. Fauban's —— 8 85 4 | 
You may ſee in ita Baſtion, a Demi-Baſtion, a whole 
ſtain, half a Curtain, a Half. Moon, and half of a 
Moon: two great Lunettes, a little Lunette, and 
velin : 2 Cover d- way, Places of Arms, Traverſes, 
aliflade, Merlons, a Caponie re, and half of a Ca- 
niere: Barbettes, Guerites, Steps, Rampes or Ways 
allope; Countermines, a Head, or Rameau, a Gate, 
alſe Gate, Bridges, a Magazine, a retrench'd Corps 
Guard, a Redoubt, two Sor7zes, or Sallies, an High- 
% 2 Watering - Place, and Cazerns. - 
he Profil of this Figure is perpendicularly cut 
dn the middle of the Curtain; whence it happens 
t the Profil of the Rampart of the Half-Moon, is 
der than the Profil of the Rampart of the Place; 
auſe the Half. Moon is cut along its Capital. 
| f N 5 The 
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uban Manner of Fortifylnp, 
„Ihe prick'd lihes, which Joyn the Works c 0 
Profil, ſhew what part of the Profil is repreſen] 
each Geometrical Line; and the two little yy 

' which are in the Profil of the whole Work, rep 
the Countermines of the Rampart, and of the cm 
Way. The Countermines of the Rampart have a h 

or Steps, to go down into them; and from the Com 

mines of the Cover d-Way there is a Heaa, or Num 

which goes under the Field, © | © | 

-- Beſides this general Profil, each detach'd Piece ly; 
PFratldeſeribd; woos 7 tn „1 

On the inſide of the Place along the Euceint: 
may ſee three lengths of Cazerns, built to lodge) 
© Garriſon. 1 L ene 
The Enuceinte of the Place is drawn in Six Ii 
the Firſt repreſents the inward Tala of the Ram 
the Second the Height of the Rampart ; the 
the Talu of the Parapet and its Banquettes ; the Fi 
the inward Height of the Parapet ; the Fifth it 
ward Height, and the Cordon or Maſter-line ; thei 
the outward. Height of the Rampart, or the Sci 
The Baſtion and the Demi-Baſtion are part a 
Modes *- 7 ee e 
The whole Baſtion is a full Baſtion, and has al 
bette, and three Guerites, one at its Flank'd Ay 
and one at each of the Epaules; in its Parapet 2 
is cut before the Guerites for Centries to get to 
in the Baſtion near one of the Orillons, there is alt 
pair of Stairs to go down to the Ditch, into vl 
one may enter thro'a Poſtern, which is on the out 
of the Orillon, near the concave part of the Fl 
The Demi Baſtion is empty, and has a Guerite aud! 
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2 Euerite, with a Magazinqmmee.. 
In the middle of the Curtain within the Place, th 

is a Vault for Carts to go thro'; there are allo tt 
little Vaults, which lead to the Countermines: WPunterſ 
of theſe little Vaults are at the Gorge of the Bi ther: 
and the third at the Demi-gorge of the Demi-Baſtn oader ; 
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Before: the Demi- Curtain there is à Demi. Tenaille, 
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eſentel in its Profil: half of a Hal Moog, with Flanks, 
th its Rampart, its Parapet, and Half of its, Guerite. 
Upon the Epaule or Shoulder of this half of a Half- 
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Before the Curtain there are Two Demi-Tenailles of 
Recent Conſtruction, each with its Parapet; theſe 
70 Demi-Tenailles are ſeparated from each other by 
ay, one end of which is at the little Bridge be- 
ixt the Rampart and theſe. Two Demi -Tenailles; 
d the other end of it is at the great Bridge, which 
oſſes the Caponiere length ways, and which joyns 
tle Two Demi-Tenailles to the Half. Moon. This 
Moon is without Flanks, with a retrench'd Corps 
Guard, a Rampart, à Parapet, and a Guerite. 
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re each of them a Rampart, a Parapet, a Barbette 
da Guerite. The Rayelin which Covers the Flank'd 
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tis cut, to continue the way, at the end of which 
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there are Places of Arms Shut up with Traverſes, 
oader at the re-entrant Angles, and narrower at the 
lant Angles, where their little Enfilade is Cory 
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The Ditches of the Place, and thoſe! of 
Tenailles, are of un equal 
other Out: works are not ſo eep as: that of f 
bot they are of equal depth one to another. 
Round the Counterſcarp is the Geis, which 
there are ways ent ca Be, (Sallies) the 
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Lunette at their Flank'd Angle. 
In one of the Faces of the Places ep Riss 7 
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is a Redoubt to ſeeure the rſes from the foſuly: 


the Enemies. This Redeubt has its Pürapet, iu it 


Pee, its Enertte, its Diteh, and its dez. z 


« 


- LO 


e 
r 


83855 


—— — 2 ——ů —t 
% 


* 


244 


2— 


. L ce dow a <<» ce 


» 


Sr 
wi - - 


' 


"al 


. 
- 
„ 


— a —_ — 


V2 — — a — —— 


- 
4 


- 


1 


\ 


„ 


/ 


Ll 


= 
4 


W 


4 


"Ix 
fre 


wy 


ons; 
"_ 
SL wo at 


« 


2 


« — 5 
PPTP 
* 


* 


4 


> TOY N IR A + 


— 
2 2 


— 


: . , 


% 
. 
n 
2 4 
F 
* 
* 
o 
os 
7 . 
* 2 
8 
e 
© $ 
„ ww 
ms 


- 
h 
4 
% 
— 
* 
” 
ads 
1.9 
| 2, 
K ot 
S > a” 
- - - 
* 
33 
* 
- — * 
* 
.* — 
+ 
— 
7 
* 
- * 
5 — 4 
> 
nt wx 
, 
* 
0 
. a. 
„* 
45% war wm 
: 
* Auer, wont 
— * * 


Www A! 


CEE — 


8 * 72 


et og 


N 
* 


* 208 


o 


. — 2 as, * Pa — . 55 
n Ne * f : b : — — | : 2 - | 
=_ = — ow MISS. - any — . 4 — 8 1 — N ret ig » 5 2 * gs — — — - - 4 _ * 7 ee + CO ng - Toms rn a . rr ˙ Peep np lars, , 
. 6t e e — — Gn = wes TIT TITRE = — Per : g | es . & f : Eads. 3 3- "TY - r . — . | f 
— FI CT : OR — g 2 ES LG 2 * * | 2 _ e MW 33 N 7 n 1 . 
i ap - 


—< — - — cs - 
Oo 
1 


* 
* 
. 
——Ww.(( (ccc 


$ 
4 
„ 
U 
4 
„ 
$ 
: 
* 
U 
f 
4 
U 
' 
i 
1 
1 
* 
4 
( 
4 
4 
4 
i 
* - 
' 
* 
» 


——U— cn eopeCooo]e —— «4c «c 


2 


* 


1 7 
CY 
4 
{ 


Pf 


2 

8 

© \ — — — - * 
— 
—— — : 


| 
i 


oy © 46s 


7 * 


2224460 


9 9 * 
4 Ho mins 


** 2 eee ode. aca 2 * 
IE _ b n 9 70 BD; Pe” . * N 


— 1— — V ]ͤ— ͤemv—— Ys 
—— => 


4 
- 


3 1 
. 


2 „ K „„ „„ 


G 


Wl 


A, Sem wy 
— 


7 2 n 


WEED Plateg Pipe as 


— Ä ⏑— ,  —_——— ES 


7 


, 
4 7 
fa 
Mit 
2 ' 


— | uy f | (1 
. A 1 4 | 
Wk 


2 


CTOYD SER _CGess ct. eo ww 
— 


18 
4 
* 
* 
0 


8 


A 
+. 
8 
e ay 
on 


£ 1 ” 
HOY 2 o 
o2 1 % — 2 
= * ** SE > 
. 4 74 . - 1 A 5 
.., . 0 8 3 s . 
Wo „ . * . . 
: 2 * * 4 — * TY "© © 
8 * - A * . £ 
47 a ; : ; „„ 
&'+ £S -} $4 . * 3 OW 
Sn. « — "EE % 
* 4 5 9 
2 * — 1 * > 27 * , 
; J + - * 8 # — 4 : * N 
2 » * 4 * = 
- * 
+ * Pe 4 8 
. 4 0 
* * 
» © 4 8 . 
= 4 
, 
? . 


< 
2 


\ 


oy 
< ASI 


* 
. 
. 

. 


* 
* 


E » 3s OD 
. 4 d 


« 
+ - 
+ 
q 

* 

. 


2 4 « 
N 
* 1 * 
22 * 0 
= % . ” ! 
. . * : 
* 8 
Fo 5 3 Y * i 
N gg 
5 wt = 4 > + 1 
* 4 * 5 - . 
* 4 3 F 4 
. 1 $ * 
* 2 . 
— 1 7 
4 Ry 7 - 0 . * 
bh 
3 Y 
: af 4 
* * * * . 
* * 
F ” 
. 4 
- Ao I * 9 
* 13 1 * * , 
1 L * 4. * 8 5 - 
99 5 * ; P 
N * — 4 4 
bh * 5 * - 
1 . 
- 
T3) * 
5 2 D . 
4 - 4 
* 0 MR T2 8 Od > 
: + 


* 
„en 
* 
Ll 
* 


: * © 4 
* wn re 
0 , 5 
5 L 
* N 
8 
* L 
ANT . * 
. is 6. 
* 


$ 
o NW 4 = 
* - * 7 * - — 

"8 P 1 3 P's F N 
\ * 4 * , » 
_— p 1 7 2 „ — N , 4 5 2 ' 4 . 
1 2 g * — 0 7 7 * . 7 

* * on * . * 2 1 Tr * 4 6 . — 2 5 

3 . * — o » » . 4 rn 4 * 4 Fe 0 3 


* . — Pr . 
N 5 £5 2 c. * * ＋3＋ 2 —— Py Aw * 4 
3 223 + pet, gd OO hs Kt _ 4 + bn " » - * 
> 7 * * 8 F * WR? r . n OBOE eee . 25 X „ rr » . # - * # 

2 * - « - £ 4 * 


* \ 4 f , 
Pa . 
* 9 - 
#- * = - — — . — — oy — . + _ .* 
i ** . » — * - 5 * 
17 0 . D * + * * A s > * 
* 2 a " Mo 85 * a Ne — 7 „ oy *- 29 og . „ md ah, 7g 0 - 
" 
1 
o 
- 
1 = 
5 
. 
* ” 
" * * * 
P 1 * . LO 1 
hs $4 / , 
— 
Swat * ba bs 4 8 2 * * he ER 0 32 | 9 : E L * - 
N Tos * - _ 1 ” * p TH OI os — Io: 1 1 ; 
. 7 he] Ys Dy OATS) — We py P * " en * 4 e e þ N. * * —_ 4 2 6 2 2 0 2 a A — — 7 . 
> > 2 — n * Rs . EE a Is nt ewe FFF eB es en Eos K A Fn 
* — - * x * *%_ * < 1 1 J 1 * by — 2 1 — 3 5 — — ; 2 _ os . ** * 1 „ : , . - 7 — — wn 4 * ” 
r —— ; ; .. A ˙ . —— — — — Tn on 3 ——.——— — REReL - LEN — Rnd Sg 7 a 2 SM > ev A Es 
* = - + — ——_—_ — — — — J Sa Mid —— 2 2 2 " * 5 7 
— * ; amy — — — 1 w — DD ——— H— ns en — wuw— .. dg ⅛ ³Cꝗ.... — 7x19 0g & 8 nn 
— — = ; — : 2 5 5 - — - — — * 5 : — 8 ed C . 
— . een bonne nn = r on oe een — & —— * . — — ——— AR.” ; . — = — — 2 rr — — hor Is 7 ——— 5 n. . — — 
— III — Se ne — . . ITED — Cones EI SR _ — 22 — Rr — 5 — menos — — — 5 — — $5 bs a 5 — — <q 
— — —— © 1 —— —— — — — - — 2 —— earner. —-—8 . — —u— . . 3 r b 2 — — — — — — 4 — «+ — = wy ; — 
8 4 = — — — — — — = — — — —— = — — — — 5 T — II — 2 n * — — — = __ — — Yo 282 
— —_——_— l = =_ 5 9 TIRED JE — 3 ̃ A—2— IE IE SIS to Sree r — — . —— N — Can — — — 2 2 — — — 997 9 neg 
— - +0 — 4 - = = =_ — — CR ST C——_— — —2 - — = 2 — — — — —— —— 1 — — t 1 . * en 
ode 1 3 == 2 2 — . — EE NEE — — * ge En >< — — — = — — * ——_ E 3 — — SS ——— "Ys 
on — 4 — - — 7 8 Too — — — - G — 3 : . — — = 2 RT — * 1 : 3 — ul 2 
= AED” de — = rr - — 1 — — — — ²•, —-—ꝛ —— — ot. = es _ —_— _ — S * — 2 F . TY the 
_ — 8 — — — == i — PR > * — — — — — — — — — A—— ta — — — n . YL aq - 251 ber —— — _ . 
. 0 o — 2 = of; — > > — — * 2 2 — — — — —ͤ—ͤH—P—— = — — - mY — — 7 Þ * * v 
\ L> — 1 — = —.— 2 . une — — — 8 _ * 3 py - * n wut Low 5 
—— — N = _— —— —— 13 — — — — — * — La 
_ SI — = ws 4 F — hs = "I — —_— — —— — = — — AIDE ICED 2 bd — 2 ' — * 2 — 2 
TY 5. ES 2 2 n 2 We. 8 7 Tee. DO ner 7 —— — — — 
* — — — 2 *. * "I Ra —— * — Y be o 3 =_ SO FR) ” = — — => = 8 - 
—_ * 3 Se — a * — or pany . 2 
— 2 * oy! aaa alta. 42% 2 a. —__— ud _— 
= T . 2 bo a "Is —. — wo — — 2 22 12 lh 
2 7 bh 


"—_ 21 * 
ee N 
5 „ EO ASE © $E 


Pa. - q FI. b- 7 - — 0 2 1 — . — I — 
+ + PE k VB © 1 q 2 F N 0 * p 1 
94 7 — . * — 5 * » 6. —. a 5 Y 4 . N 9 — 
d * . 4 5 ——_— » 4 - 4 4 q . — . 
> OS” > - 2 2 8 > 0 = 4 \ 55 8 2 2 * + . p S ; 24 
, - - <7 „ 4 * = * Cas” es x 22 — * — — 225 bh 3 = *2- 


2 


— . — — 
— . IS 
— —ͤ— > — — - — * 
SER — oC 
; GEE SS — 


— 


—— 


— 


% Y rot | 
r tos. aw... bs. 


. 


j 
# > 


ARS? IONS YEW Ber 2c 


5 


W 


— 


i 


r 


py A» 4 


— 2 ue GIANTS oaks 


g ES 


> — 2. 


EE — - 


7 X 3 


*¶.— 


- 7 —— , 
— KY 


— 


{ 


TERS 1 7 f e 9 0 ee 


l 


= — 
. 


— — — 


ji 


8 


8 
- 


<A EF KALE 


Wo 


# 


— — — 


| 


| Fa NT IT 


—— 


— —— — —— — — 
— — —— 
— — — — 


— —— — 


. . - V; oe eo—_—_—_— 


l 


— ———— — — 
. — — — 


Wire 


727 


> dit 


0 


| 


WEE mm 


$11 


MO Eng 


- 8 6 bs La 0 - Ab wy" * — l « ® «4 a GS 2 a» ; —— - * * 


N ct 
e 


2 


* 

* 8 px 
45 LAPS 
4% Oar”. By." 

YRS 

. 

% 


2 
* 


(4 
* 
- 


„ 
'F 
* 
1 
Sr 
. 


* 
S 
8 


N 
* 
287 


83 


* 
I, 


=O 


>. 


% : ; 
* < 
3 


95 1 1 
REY, 772 
W 
24 e 245 bm -< L 
** See e ee e, 


** 


— —ũ——ͥ—ͤ——p ͤ j —— 
1 — 


ol gn a + — 
e 


oye 


en 


e 
_ — on * — 


— — 


- 


= 


ä q 4 N 7 
1 dB? n r * N 2 * . 
COTE Me: HATS. +» LE Su op 2 Cle bin AA: als ing nn 
I. — 9 en n „ —— * 9 2 5 — 1 7 
E - oy 4 — 4 = = 
* ” 1 — ne RE * 
* 3 1 * 
X- - - by » 
, - 
| : ** . ; g 
* * : - „ 4 
: 
Cr — — — 8 4 a D ® „ £ 
7 * 8 — 1 X 4 > \ 
** £04 93 ; wa: | 
7 ” , 9 
4 : 
, ; : 
- : C — 
— — a 
Y 
1 RY 
* - f 
* 


— . ceo - 


* 


EQTEC 
— ＋ů— K — 


=» 


4 
- 
> — ——— — — —— — — T 
- 7: * 6 
4 , 


4 
2.4 

1 

#4 


— a GW b 2 
ng 23 * — * —_— 
o 8 2 2 
— K MR 4 \ — 
1 ET”. # 5 — . 
. / . - . 
F 2 LY . 
r N 
| "IR 5 — 4 9 8 4 
* * 1 
4 N, we 7 1 * > 5 - 4 
be . N 4 2 4 
8 2 84 * * * . . 6 
2 a . ; : 
* 5 * 2 o . > 4+ * . 2 * _ 
7 * A Fn * * : 
9 7 F ; y n * 
7 : $$. 4 2 * 4 * 
2 N ” 94 3 : 4 * , | : 
he Fi "% ( " > * . 
SL of . 4 
” * * „ 
8 8 o 
5 « wal 


Þ 
3 
e e 
„ 
, 
# 
= 
* 
4 
* 
.* 
— 
* 
* 
” 


& — 4 ». hs 2 ” 4 ; g y 
af.” 2 Wt iv + oy 
4 . 
N + \ 
2 __ — . * * — A * 
” . 2 3 Ck * I; — a * PF 
- a \ Le * 1 ” 8 4 — 5 = 
19 3-4 1 . 
IRA 5 ' b 

Z N 3 7 

P $*.4 * / 7 4 
* * * > 4 — 
ns * 
Y . * 


1 4 2 , 1 0 8 * 7 
* 2 0 . n 9 - * * 1 * 
* — % * % . * 
EE 3 3 , * 128 * A * f * 
J » - 
* 
„ * * 1 4 
1 o 
« - * 
3 * © > 
AT; Y% + 
, P „ — 5 
5 1 by © * 
(Ty * 8 i 3 * % gy” 4 
4 * : rug 2 * — . 7 * 
1 * — . — 2 . 
7 "x7 # n . * 4 
Y 8 2 f , c 2 * * 
* ry * * a . - 4 " - & - 
Rs Ky 4 - 
= nc" — 24 
1 8 "In 
3 uf 1 x 
* ag 
"IM 1 * 42 - 4 
* 0 * 
=, & » * £ 
* * 
— * 1 
5 A > z " % * » 3 
X AE 7 4 5 
* 2 3 8 by 4 * 8 
11 N 29 o N * 
M A : 
4 1 / d as 4 
, * » — 
* — 2 
* 2 . 
. — 
bs ls. * « 7 
E 8 * — 
I : 4 
2 . 9 . * 
_— 7 
- , 
__ -. -: 
bp. W_ = * * * 
3 { £T pe 
* 125 2 2 * 0 
* 
— k * * 
4 7 Ju 
* 5 * 
* . 
> * . 
1 : 
WF. „ 
E * y . 
3 & 5 
4 — + « 
- ; : + > * * 
5 1 12 ” * 
* * * * ? 2 
9 K's *.2 © on * 
2 3 $ 
% * — ud 


a no. 


* 


5 


+ 
* 
roots ap 
4 a Mg; Kor Wo ever 
. 
4 
* 


0 : n 


* 
% 
* 
* 
1 
-. 


” — 3 — — — —.— — — — 


2 I — wot Tune 3 — — — - 
7 Ww F _ * 
—ñ —— — COTS »- 


— ug rn 


1 
1 


— 2 * = 4 1 * 4 
— 2 — ̃ — _ ANC I. — 
— r — — — A. — Oe — — — * — — 
4 d 


8 A 
* 


cc. 


. 
"20 E530. 


—- 


: 8 


EL 


* 
* 


1 Fo 


ot. 


. 


> 
S 


rn 


＋ \ 
"= 2 
x > 


a 
2 4 
1 


/ - < " © 
© Wo - 
* ls 
* 2 


2 2 


— 


7 
/ 
1 
it 7 
i 7 
/ 77 
1h 
/ 7 7 
/ 


LW 
FAG WL 
HL" , 
OH a 


VI 


© —— => - -» <> 


oO 


— 
=> {1 
- 
1 
=> \ 


. 


p 
x 


2 
* 
A422 
* 
- 


S 
” 
: 
— 


* 


1 7 e | | 
85 8 : 's 
| . * 5 


* 
* 
— 
” ks 
* 
N . 
# R | 
| * 
. 0 < 
- I f | 
* 
{ ; Ly * 
. ; 
2 . 
I : 
. 
4 . . 5 
. 
f | - . | 
| + . 
J R : | 
* . 
©. 
f 
i% ; | 
4 
* 


2 
* 
- 


3 
- 
* 


* 
ob 
o 


of . en No , a 
N * 2 7 8 A 4 » 
D i 5 1 * — 4 r 1 2 
* 8 — : - — — - — 
? 2 * 8 7 , A ad 4 "” FS | 
14k = . 4 8 


— NPI) — re * 2 a 
nr —_—_ AY ua — . . * * . „nere 8 
" — : n 5 n r —— — 
* : — bt r 2000 
* - 


| 


LYLE 


= 


PE. 
2 


—— — —— —jöüñ äꝓä——-̃ — 


en nt, takt Apt Mut Mt! N 
08 Wh! Ae un n ee et e "WW 


WW et 4412FHa Mil PEA nn ue = 4 
WILLIE {ll pl. * TIE 


Will 
IAU 
N 10 0 0 10 000% i , 
l ll 
Wii Wil Ann 10 ! 


a 
* 
= | 
1 


I 


2 ant it, 8 
1 n Ane FH 0 Hh N Uh, N .I 
1 4 4 * Wot 


K 
f un 2 
10 pur 0 Ll EN 


W2| 


10 10 08 
100 1 10 0 WR mk I 1 N 
nn nue 5 1A SD 
115 bee oa. — f ih 2 


A el "hi i WG 


JV 


NN 


N 


WH WO 


1 
* 4 
7 
#5. 
o 
* E 
— 
7 
. © 
2} L 
n 1 * 
L * 
4 
1 
* 
5 11 
8 it 
5 Wor 
* + * 
7 . 11 
8 ad 
v. 
« # 74 
Ws © 
20 1 
. U 
7 1 K 
b Tal 
Ws 
WS U * 
« G 10 
4. | 
—_ 3: |} 
: I 
. , 
: 1 ro a 
* "4 . IY 
- * N a = 
IQ . * 
p 6+ Bk 
N e. 
. 
I 1 1 
448 141 
1 f 
. > * vo 
Dr * 
: 04 
+ HER 1 
* $ - - 
= . 19 } 
+47 N 
4 14 * 
G 17 7 
nn 
* . 
; * [& 
I "IS. 7 
19 
— An. 
45 1 
0 
wy 4! 
13 * 
7 
LY 
L * L 
11 AF 
72 w #7 ? 
. 
THY 
LF. * 
IH 
: % bi | 
is 4. & 
Fe! 12 
i 26.4 
2 1 
4 47 . 
{ —_— 
1 
4 * « 
5 a 
, 
1 
7 2 
a 7 
4 N 
5 c 7 
: CY 
. ' 
17 TIE 
BY wh 
3 Wy" 
£325 as 
nt - 
* 
1 
4 
8 
44 4 
15 4 
18 
5 
19 1 l 
1 4 
Lt. 5 
. : 
” A 
. 
XK 
* 1 
1 y 
8 
- 1 
I: : 
Bo 
u 
13 { 
c 4 
1 
+ $3 
* 
1 4 
1 
1 
1 > 4 
” 5 
"+ 
a. 8 
TED 
AS © 
FED. 
. 
i. 
24 ws 
7 
* 


7 * — — 1 
(BY 
£548 . 
* Wet - 
5 _ W I 
92 — — 399 
— ug «oo — * 
— MN. 
| — 


2 Eo — $5 — r 2 > * * p * - K 
2 . — 7... Fo Fo r 
„ . : 


* 5 


— 


—— 


yon 
N ** 
7 Rs 


* 


X; — * 


— 
. 
— 


4 


2 "> 
ot nt 
. 


Wa... 
a 2 


* 


. * 
- FA 
n 


4 — 
1 
E 


EW 
'R 


4 %+* 
”. 


my 
Eos 


w 


> 0-0 
Tk 
N 


0 x 
py 


v7 


* 
aur 


* 
: 
#367 


* 
23 


ee Ih 


* 
— = 
Ry * 
. 


ne, 


vb 
22S 
18 


— 


x 


. Ar nn nt 


— 
—— 


| * e SHE bb N * * 8 9 er LLP - 
| = — * ; , * 4 # 8 ed ©] - - A+ 2% oo T7 * - my. 2 N 22 3 
4 As 4.4, X7, n R — y 1 0-7 Wn » * 0 e "Hi 8 2 W : 52 . 
=p ator oi $4. 36 by” $4 : 3 - 9 > . "= RP i 7 WM : R 28 - 
* * * £ * Xt * 1 LEE 6 . 1 4 — . 9 * . 7% Ie 4 * * 7 s , p . 
þ J gs Res 2 = f 8 * 4 : 1 * . ny 22 : : 
1 K « We * N L Fo | | 
> 2 7 % 3 » 5 * — C p * 4 . . } : 
: 3 I ? | | 
| | | | A 4 » - 
| | | ; | . - rd 
| b . * Py N Y 4 - - - 9 
8 | | 
1 5 „ * 
A n 1 ; | | 
rY F | | ? | * At 
. — a : - | | 
A 0 - a 
* 2 * 8 - 
* ” ; 
. : | 
* 
| 
- 


| — 
| = 
| : _— = 
= = 
R — — 
| == 
= 
* 
* 


AT 
Wl 
I! 
I" 


OI 


UN. 
MME 


lj 
| 


{ 


"Vii 


a 


| {i ſi 


— — — 
— 
— 


Wy”, | 
1 ö i N 


At 


* 
' 2 4 
£326 
2 7 1 
- 


- 
5 
27 
7 g * 
E - 
4 6 a 
Tv; = 1 - C 
+.” 4 * * * 
** # 4g 
ENG 
LY = : 
; * 
- 
* 
4 
4 
5 * 
— 
L * : 1 y 
. * 9. - 
5 * 
; : . - * 
3 fk H 
0 2 5 
* 
1537 
[4 * * 
. 1 . 
| 4s * 
x * 
- : „ > 
K * . 
* 8 9 E 
* 
4 5 : 
* * 
4 
A 
8 * 
© 6 4 - 
* — : . 
7 ; 
. > h g % % 
"a + * * 
T4 - Oo 
: f 4 
cg þ M 
= * 
. ns 
; 
4 - * 
1 
> 
>» 
* 
« 
4 Fo 1 LY 
>. * - 
* 0 . 
4 8 
N. % , n 
= £ $ * X > 
al K 4 
A * * - * * 
* * 
> 
is * ww i 
** Y 
E * N Mes 
+ bu 
o 
. " ' 
. . 1 — ; 
* 8 * wh * „ 
7 ; 
# 
— of 'y 
» 
7 , | 
: 
k 
= 
1 * 
> 2 8 S - 
5 y g 
3 
A 
| * 
b - a 4 F - S 
4 = 
4 
a x 
. ; 3 
% 
226 ? 
; 4 
7 
7 
* a 
I wo 
— 
4 
4 yo d * 


2 — — - 2 » — po 
2 — var or — — - n . — 11 q 
e —— — - LY 2 
reer 
— — 
Dr 5 
— — — * 
— —.— LEVY — — 
3 1 = S 
_ R 8 - — 


„ 


1 


Portficatron Plate 10. Pi 2 69 i 


* Te" I 
wg / Ms ih 
7 Sous, © SEL. 
ae: 
A 5 


22 


— — —— 2 Es ok * 


— — — 2. 


— — — -» 0 1 w — — - _ * 
— — — — — ® — - — - — | 1 - - * ＋ N — — — 8 = 
- = Ke D— — — ” —— 
7 — þ . | — = p f — — . - . — —— AY 
4 * @ _ (a R 2 o a _—_— 2 — by _— — . — — —— — , a 
\ ERS a < , ; -_ 


—— 


— 


77 —— FIT "na mans ma 


” 
— 


* 2 
. 


0 


* 


— 


92 K K 
- 


/ 


KI 4 % x T -_- 2 x p * Eee) 5 _ — 21 — — * — ” —2 8 AAS 
1 dP S 3 S — a *. —_— 2 f ', A, Sel 2 — 5 * 2 a & * N ag 2 5 
882 SAN r — — . 

— — — Ry 2 — 222 1 * 74 _ F mugpel * 

r oo Ä To SE 2 IIS > — 

8 — 8 * To & * 1 - — © ** 929 


a1 — 7 
1 Hh nas 


* 5 AC. © * 2 ” . . - Q * n 7 4 — 5 — " 
* ” = —— —ꝛͤꝝ — —_ — — _— - * * 8 * — 
—— — 44 _ — . I N CE ä r — 
8 * 2 —_ 22 * yo % — hats — W q 3 ">> 
n umu — 4 Fon —_— — 2 — . _— 2 og . — reer - 


bs 


* 
r 
- = . IX; . — 
2 enn 
: > 


by 
oy _ — 
a wy oo re Are Iumr oat r—>— 2» io 
i DN e 8 
7 R * = b 


x 


W 
- % 
Y 


D 
—— 


FY 


ier 


„ er $4 Toe 22 <6 
«art * 


* 
4 
T 


i 


** „ 


- 
* fn "MR 
© + SIS IN ˙²˙Üwwͤ̃7—udA. BS er tre ee 


— 


 , S999 


* #1 


- _—_ 
——— UU— 4 


. 


—— 9 ůß— ————k—kkʃ᷑ — 


8 = « 7 


—— TEE — 


— 
2 8 

Wa | 
—— — — 


* 


— 


- — —— — — 


5 I 7 
| == 105 W ee, 
0 | 18d 
| I || 
_ 
FEEETY — = - 


88 


6 m 


0 = 
—— b 


— — 


—_— — — 


= Ream > PR 
—ͤ['— g = Rt 


— — —— —— 
— * 7 


— — 
— —— 


% 5 
fo z LY 8 * T 1 1 8 
. 4 * . *% 2 « 
27 ? I". . = 87 
2 CT. = * * Y * n N 7 x5 * « * * 4 
y Th ; 4 3 SF. * 4 
- ; 1 * > AS a * 4 
. 7 : G 2 5 * 1 % N. — ws * 
ff iT > * 2 A Fon 4 
þ b 1 „ * 4 
— ; 2 
- 1 
* 74 I * a - N * „ ns - 5 
{3 % #'s + * * pe 5 2.0 2 
x [. . N | 5 2 ö * 
9 . * af & 
- - : — 
- 2 - — 2 * 
* : . 5 7 4 
& 
" 4. 
% ” * . 
. 
. Mes — * 
— 5-4 4 
. 
: Oe 5 
0 { » LED — 
* 1 4 2 1 
*. £ * * - 
* FN - " e s 
„„ 0 R 
- Y 5 — 8 F 
* a... '"* a * 62 * * 
i +4 » 
" * « x] _” 
* 4 — 4 . 
N 8 ＋ 2 A F 
oy — * 4 ER 3 jo 
» * =_ wy * 7 
7 * 
* 7 \ oP NF 1 A 
'f . . 
g K 1 - 
6 7 » YUP * : 
— 
n Wn hay IE : 
1 12 53 « 5 
— : = — - 
” 3 4 vn? 154 
* * 4 . * A s 3 * *. 
- *r 8 ; ; . 
” 4 1 4 
- : Ts % . 24 4 8 
5 ? 2 | 1 ef % : 
* 1 ; bY : 
. 0 * 4 ; 
C % » 3+ , . . 
. 1 4 1 
me 4 Fl x 
« * * * * i 
— 4 * yy = 4 
2 * 
- ' N 
7 4 » 4 
- ws > © * A 
— 7 5 
VU LL . ” 
/ N N — — 
” { A F : 8 - . „ 2 
? * — - 
, * * - * - 
1 4 RIP — — * we. a + 
, 0 1 F 1 ** 
* 2 4 7 s 5 
N. * 
4 cf * 
* * * > LAY i 
* , * 3s 
* 77 2 — 2 4 „ 5 f . 
— N. . | 
- . , *. 1 7 8 K 
* 4 2 0 4 , ; 
2, a © ©, xs I 
" . * 4 1. 1 MS! * 
2 
8 , I? o 0 * 2 o 1 
„ „ t L +4 7 10 * 4 
* > — . p 
ot s 1 ' 7 — 
. F 
* — 
* 
Ks 4% 5 b . 
* 2 * & . , Ws * 
1 
1 4 ” 
'; * 55 : b a 
6.5 * «* » 
i 7 d 0 
147 $5 . 
4 8 * + 
2 . 7 F * N 
* 4% S *. 
» f * 6 : 
3 - » — 
* 4 
7 
* My * 2 — * * Ly 
7 


n 
1 * 
. „ „ Wd» ee : 3 
- 
* > . . . 15 2 
I „ 24 & 8 
. 
© 
* 
2 898 — — — oy 
* . 
* 
= 
. * 
9 . 
* 
— 
- 
* 
- 
- . * - . — * x2 2 
- 
* — = » - »'# — * a - 
- - . - 
o 
- * 
4 y $3.35 a * * „ 4 . » ” 
- 
4 „* 
- 4 2 
— 
x p 
-. 4 
. 
4 x 4 2 , 
* £ 
+» - . * —— — L 
, 
* 
* 
+ bo * 
» - as * . 
— - * 8 
% 
% of 1 
. 
. 
— 
P 
* 
at 
. 
- 
. 
. 
0 * 


— > 
— 5 


i LC 
$- 


” <2 - - - -f/ 


[= — = | 


ä | 


— 
— — — ”©2_ — — — o 


- 
„ 


\ 


— 


lil il 


— ——— — —— — 


x 
+ 
. 


N 


r eee 
. a 7 * 


* 


. 
- 


— 


. A . ̃¼————— carts AE — n —— — 4 — — 
— E ——— comm i en nga —. — . — 
— — — Der nan 


. wow 


* 


8 > - 2 
jb ” » 0. — — 
* . 28 — ; — RR — 2 
— 2 * — e - 2 F * \ »© * r 0 oY" Foe, _- A 
we z . a T3" A ge Ge 4 2 9 e — 
, 2 4 — l 
at 7 x Aw $5 


Tei r. 2 — 
* —— — - 24222 
— > —.— 1 
- Y = — 2 a — 
43 3 = 
. e 
_ * 3 — — 


— — 
wants — oo 2 


"— 


4 = - 4 6 bs " 9 
„ Q 2 A n ted. bac ? : ot Lot 7 5 . ae: bt 8 4 a , 
2 W RT Rs a 3 Lane : RIF. ied a eats FOE 7 1 MA oo at IL N N , - . 
A ** 83 fed, 7 3 ** 7 „ 0 * 8 
2 3 * 1 e þ 7 1 : P 
4 * — 1 - = - N * — 9 JETS + 
* . % — * 14 + =P 2 
— Mp * 5 4 4 p 3 
” E 8 7 
s - bs ” 
7 - 
. ON 45 = 4 e 7 = 
\ * . 
i 
* — 
5 
” 


—ͤ—ñ—ñqů — 
— — —— 2 — Sodgpeosooooopoc 
F 


: . NESS 
z 5 VEE N 


J 


2 s * — x . , 
2 X . , py ; 
* £37 5 — way, ee * O - 18 2 


4 
(Ct , \ f i A . 
oO 1 | 
' U 
Mn | * NT 1 fr JW 5 Tran" 
IH *x.'. walks 1 , = - 
— — * 
a 2 + * 1 . * 
r _— - * * 0 * * . 
> 5 . i , 
a 2 - 1 * F * 
4 %. * . N 
* : * * — 
* * * . 
7 A 4 . - * a & * * 
, "IC. 5 * 1 
* = * - * 
2 " : » * 4 0 
2 "I" - 4 „ e w 1 1 
* P n * * it 4 v * . * * 
5 2 6 R 
--v * - 
. 1 . 25 
* > . 
Py 5 = * * . by - 10 \ * 4 . 
_ — 9 F » 
* A 4 0 
«Fe f * . 
47 
8 X | 
> "4 ics S 1 
7 8 
. | » 
« . 
” * 1 - 
8 A 
A : FE . 6 : » 
* 
=_” at . — 1 
« 3 
* 5 7. . 
\ » , b 4 8 
o 4 - 
4 : 7 4 p 
A £3 * N 
* 3 
* 4 % * 
* h — a - 
1 4 - a 9 : 
= * - - 1 
A * a 
q {> — + , j . 9 
8% N vt 8 n * 
wr +5 8 5 « F 
Io * * * 4 * 
* C A ©; 1 3 5 
” - „ 
— 5 2 4 
* 7 1 — , . . 
4 - X24 6 * 4 d s 
. = 122 ? ? 
. - A * 
4 Fg 8 . * 1 . 
0 - 
2 „„ HY s 4 
* & Ly nd _ Q ul - 7 
7 7 .. 
4 44 0 * ; » 9 N * 
. . . 
"4 d * — 
41 5 4 % 
> U 0 
1 g 8 * : - & 's . 
* * * 0 . 
a I * 4 * hs M * 
a} y . 
f # $ 1 : ON * 
$ * < 
1 . . , 
2 4 ; S bo 
8 » 
. — 3 * 1 
- , * „ 
. ” « 
. q x P o 
N > 
* - - ic . 4 * - 
» . 
F > * s * — 
— ? 
. - 
F * « & ey * — — . ©» 2 5 
po 5 . - + — . * 1 
* s * - * 8 8 _ - 
EA N s , , 
* . 5 
* 4 * . * 1 
. - - — . 5 A * 1 f 
4 x - * a . » . 
* * .* . ** 
« % 
„ 
9 - „ * . * .* 
* 5 » . 
P 
. A . 
* * 
- * 
. 
a * * 
* * 9 * * 
* 4 * 
[3.4 a » q 
* 8 * 
$45 * 
4 4 1 
76 — . - as * 
5 " * 8 — . . F 
* 4a @, s * 
N N 
5 9 Cd * A * 
b 9 - . 
— . 
5 _- * a . 9 


*% 
M 


. . a . —— | . . a 
, 1 P _ * . 7 K þ 4 w 2 4 o 2 
® ”V wo» a 0 * a0 & ie OC: V+ <2, 2 0 N * the * At — — — 2 2 > . . I 2 R's. a* ** . »+W., as CR RS „- 22 > Y 
9+" „ „„ „„ * . Ar * N / ; . 


* 
1 
„ 
* . 
© 
* * 
» * 
* 
* 
* 
7 
» 
\ 
* 
5 
. 
* 
\ 
c 
. 
* 
* 


- 
* 
*. 
- 


1 =" * 


— — 8 5 — — ———— —a— 
* — — — — 


—— ñ— — 


-_ 


. —— 


— _- 4g 


1 
f TT 
(Hel 


ANY | 
i" 


TT , 


— — — 
— — —— 


——— 


— 


eee = j 


— — — 
7 


— — — — 


— 


, 


W 48 O 


. 


Lg 


5 WI 


— — — — 


1 
1 
' 

1 

NR 

(] 

. 

1 

{ 

1 

| 
«1M 

o 

l 

U 

1 
| 
j 

4 


= 


— — — —— — —u— 


— — 
* 


— — 


c | | R.. e : A e III 


. 


— 


7 


E 
” 


1 * 


Pr 
* 


* 
24 


* 


* 
— 


* 

i 
= 1 
2 


\ 
2 


, 


"Cit ts 


Neun 


% % 
. 


4 


2 X 
— % © 
Co A rH at HY Geet 8 OO ny HOODIA 


— 


—— 


2 
— * 4 
a 11 
RE 41 
. „ „ Y 540 
. * 
1% 
4 of - 2 
f rt 4 k 
* * 
PEN 
FR oh 4 4 
4 ; 
s * . 2 4 
”— 12 F 
* 552 
= AL 
— 218 
* # 
. "4 7 
My 8 
18 
2 18 
'£ 
$4 
= * 3 
2 „ „ 
1 
1 
= ' p 4 
* * 
'* 
py 13 
; ”% 
1 
'$ 
þ 
Eo. 


N 1 
4 
- 
# + 
- 
Ll 
421 - 
2 
9889.7 
S 4 
* 
— 1 p 
” 
+ 
4 "Fm 
88 
„ 
. % 
2 
. * 
* * * 
» 
- 
* 
"bb 
E 
1 
* — 
* — 
« 
- * „ 
N 2 i. wars 
o ” a> x 


1 nn 


- — EEG 


* 2 7 
” 0 of 
> 4 7 
+ ” 
. 
5 
5 n 
+ 
. ST Y 
7 - 
TY" Ms 
. & 
- 
o * 
72 
1 g 1 : 
1 5 * 
* 
* * 
— 
* FF. 
* c 
+4 
* - 
* a 
. LE 
” * * " 's 
4 * 
- - 
« 
4 1 + 
w 
. * 
. 
— 
- 
— = 
. 
*. . 
+ . 
+ 5 Fr 5 1 
” . 
” 6 , 
* 
« o 
* 
* 
* * ® > N 
. * * 0 
* + " 
% 
ys IN 
* Ix 
* * 
. 
« = * 4 . 
7 C 
. . 7 
* 
— 
5 . 
v 
. * 
4 
u 1 0 
1 5 
LG 2 * 1 
* 1 * . . 
* * 
t L « : 0 
%- « 2+ +.» * 
— * 2 
x 1 12 yt > 
ae. * ” 
+. P*o + \ * + 
67 ; "Y 95 
A" 1) <a BH, 2 Py - 4 4 * e » we * 
een Sc CoA 


OE OY 


— — 
— — — — — 


ay nas OY, , 
S r 


— — 


t 


with * N — 

rd es 
=. _— — . . 75 

. — * 8 8 4 K 


— - — oy * * i 4. 2 

| : — ET rang ron, 

8 — — A X 1 - — - - —_— 
are *, 8 2 


4 


WF 


«SH 0 k 
3 o0y 


Us. 


. 
RY 


„ 
5 * 
*, v*% 


— 
. —·Ü x. —· 
— ———— 
—— 
— — —-—t— 
. ]— ²A— ñĩͤ— 
———— 
— 


— — — 
— 


| 


| 
| 


j 


IE 

32 
"i 
| U 


* > 
nn 
* 8 2 


** » 
v* 


* 


„e 


915 


* 
52 i = . * 


„ 


N. 
- * 


* 
„ 
. 1 * „ 


* 2 45 


* * * Ws 
. n N 


„ 


„o 


„ 


— — 
. eomews oo Gor EA S 


. 
. 
* * 
4 
"= 
2 
* 
; z 
. 
. 
' 
1 
2 
* , 
* A 
* 
4 
* 
* 
» 
3 . ba 
A N 
- 
+ 
* 
* 
2 
-. 
* 
PM 
* 
s 
\ . 
# 
2 o 
, 
* 1 
EG g 
. * 
> 
- 
4; 
. 
Fe * * 
4 
» 
Ts 8 uo. 
x * „ 
* 
Id 
8 mY 
* 
. 


oy 


14: het 


ELSE, LE 8 5 
8 T 


mY 


” „„ od 7, + 


— 


# 4 


| ji d ME 


NN 
j 


— 


—— >= 


j 


10 | 


W 


— ̃ n AO LE 
— — UP 
— . — —„—⅜ 


— 


i 


— 
—— 
— — 


 — — 
— 


1 


i 


[ 


— — — - 
— — — 


— — 


. D fi} la 


_ — . — mm——n—m—m——_———o——s 
- „„ P 
— 
E ˙— 4 —-T—ñ. 


=: — ——_—_ © 
« "5 al —— ROSS — — 
= * 
4 4 
N , 
. 27 : 
— Y 
A CY a | 
+2 4 ; | | | | 
ry ; | | 
: E | 5 a £ P . 4 
5 - ; 5 1 > 4 * - - 
* 4 > i. 4 . f | : 
| | | | - * 
, FIR 5 - bo 2 . — . d "2 
4 9585 F 0 ; 2 4 "4 = . 
| | 3 . 5 1 * we. . s » * © 
» oy 4 : | 7 
ad * 22 1 * wt * — g® 4 * © * 2 * | ; y : 
| Y » * + 0 « 
© _ © . * 12 „ 0 + j .* —— * f 95 
"= "Mee. nn MD — ; a | bi - 
e N e »*s , ” * — 8 | 2 | / h 
E- : I 11 *. „ 7 4 = . « 2 T » 
: 1 = 4 2 * . * * i * - * 1 * 4 
. 3 f / f | 5 | 
I 2 : f 2 4 F > 5 . %% ; . 7 : 6 2 ' . 
| - | | | 5 2 . : - - 
5 * od ; 
 - 5 > K * 1 1 1 * A 8 F , bu 
we . , ++. : | | % 
A RI” AS [i »”., * *S > : 7 
— — 
4 | ; | ; b 4 4% 4 . L 
20 s 2} . . 8 * * * 
5 & ' . . F : — 2 * * * 
. ö i . "4 a P * 4 * . 
. : wry : ö | 
£5 LM «if S . E A 
* — . 7 3 . y * 9 . 2 | ; 
5g 8 7 * 6 s 4 * < 4 „ - * , 
. 8 13 r- a : | 
4 * .  T > * N | | | 
7 A * ö * * . . * 4 4 . : ; p > 
3 * 2 y : 13 . "= 0 * 
| 2 © * # 4 4 * * ſe . — — 
; | 5 l b ; 4 * . "S. % * 4 = 
N . N o * * l c . 5 N 
| | * * — 
| 1 | ; » * 
: * 1 : g — 7 280 * LEY Y . * 
— « . 7 "ax '* 
* 1 ) 5 | 
I „ mY FE | . 
q : 
£$ * 0 | 
2 ” . * 5 7 a | . | 
£ ! | 
| 25 a f 7 * 1 * * 1 * 
4 _ 2 ä : 
„ w_ , r of 0 o 46 7 ON 
* 1 1 . , * by 7 3 . * * wy | | 
5 * Ld | 
* nr —_ * 5 | | 
* 24 « / * . * * - * 
* * A a 
« 
** : : - 
* 
: | : 1 * — 
— | | 
+ 7 . | a 
. 
* 3 7 
»* . { 4 <3 
— = * N N : ; 
| | * 4 7 + 
* * * * : 5 
. 
. oe 1 g 4 q , * * 4 7 
| | { oy . 
. BY , | : 
w * 3 | | 
* 
: . 
b * * * -# - * 2 7 N | 
| : | 8 14 * * *. © 
wy 2 * - * * 3 1 N » 
* N ; 74 Fi F * 14 4 * 2 
* * + % 
- 2 * a x , : , | 
ms p ; x. ky * 
= : *s , 1 * = 
% « 2 ] | 
* 1 g ; 
- 1 4 2 | 
| CO on 
—— # hy. | 
* ” N 2 * . £, * * 5 | 
„ „ F _ 
" $ E | 
«> | | | 
. : | | 
=> * . * ** : 4 | - | 
% - "i . 8 5 | 
fo * 8 ; 
| 25 N 1 4 « „ * — >» * 
Q | 
— 4 * 0 9 o 12 * 4 f 
* * 2 ( ” 7 
| | | i ; 4 - 
4 * 2 3 6 Pp 5 * *. 
| 
7 * 
1 1 * 3 | ; | | 
4 | 
. 
2 2 * - * , . g | 
A * 1 | 
- 
- 8 | | 
6% | | 
— 
F * ; 
”* | 
, 4 ; 
- 1 2 | 
- p 
4 | | | | 
* — | 
P . 
w * 
* & | 
* L | 
. 
'X 5 Fg - | | 
= | | 
2 yer ; | | 
- | 
* 
| * 
1 | | 
SY 
f | && | 
| | | , ; * « 4 
s | ; | | 
= : | | 
- * «+ * 5 g ; : 
. 
— 1 » 5 | 
* — * * 3 2 | : | 
Ce ref 144, * f 5 5 8 
b N * We. 2 f . 2 % : 1 ” , 
" —_ * 
— -4 7. - Y * 9 % 933 * . . * " 6 k 5 ; | | : 
MW '>. v 295 2% N ; | | 
| eee * N * Sg W 
* 6 24 SOLD 3 . i 
. © + * : b | 
» > er % enn 
85 ven oo i * . . - * — * . 
— „ 0 — . - Vos | | | 
. 4 „ 7, . . ; TAR 
Hs oak pb 3 
a = 
— * » : 
„ ww my 


. 


— — — 
—— 
_ — 
ä —— — = 
” ———— rr - . . — : | 
= - — d 4 — : N 
= be —— ON — — 
4 — — —— — —_ — 8 
- * — —— — Thea — — _ = - > - 2 . 
— —— 
R — — 
— 8 — 


— 
*$- xx 
= 
5 


AE.” = x" 


— 
2 . — 
22 ; 


— — — 
— — 

OY TILE In IRC a 

7 


bo — 3 ——— — q 3 4 — X 5 * — 
— 2 — — — 2 1 7 Tee es. — re — —-— — 1 
— —u— 0 = 2 > 2 > — 


27 2. 2 2 0 $ * 

" WET r R ” ; py — " 
* D * * 
— = — en 


oy 


— 


* 
—— — -  —- 


— 


'L- 


- 
- 


* 
** 
5 
2523444 3 


- 


PX ad 


Eh 
>> 


42H | | "YH 
> - LY ; . p % þ F 4 © = Wi 


hi ; 
0 1 


— 
4 n 
oy J . 
& : 
« — 
! , 
+ 0 * 
: 5 : : 5 8 7 9 . 
E N N 
— * 4 
__ 8 f | 
* ” | 
2 5 d 
Fi h ” | 
7 4 [2 = 
PREY - 7 8 : 
D " . 25 
: 4 | : * 2 F4 * 
— 
2 12 ; 
* oy K »* o * 
— 3 = 
8 | 
en * | 
— 4 
= 0 . | 
8 
4 : 
. 
7 
* 
. 
. 


2 
* 
5 
% 
* 
8 >. N i FL FI SHES cas as — 
* 
* 


— 7 
, 
* * N 
* 
- 
; . - 
* 
* 2 1 2 
— * « : . | 
— 3 3 ; g | 
. 28 2 
ny 4 * 9 8 
* 1 * * 8 . 
T , ? : 
, 6 4 * » . E 
a , 2 "*.. 8 4 : 
685 Y * 7 4 
+ . : : —— 
„ * 8 * * * 
K+ . (5 4 Sh. 
* * 
. I ; 
- 


* 
* 
* 
. 


2 
Py 
* 
; — li + 
AS $349 P 
* 
- 


i 
* 
* 
, 
9 
* 
4 


a? 

44 
. 
* 


be 59 
, 
* 


* 
. 
2 
* 
* 
- 
"43 $a 


Way wh. 


* 
* 
* 


* 
. 
> _ 7 
node v4 io MG 
” 
f 
* 
e 
Fl 
- 
* 


* ” 
4 — 2 — — — Io — i — — 5 7 4 

— — — . . 6 with. 2 — ” - 
——_— —. Py — — 0 — — 8 . — — - W 8 
—— — — - ——— — — — — — . 6 = — - oa 
- — 5 . — —— — 2 
— 2 — — — 


— — 


E 
—— 
, — * oY 
rr 
4 


_— — py 


ng — 
— — — | 
— — — a3 1 8 


100 il Wt 


Wiſs 


100 a i 


1 yi! 00 1 8 | 


% 

. N 

"=. 
- » - - 

2 — — 2 — 2 
nn g 7 4 
- 
- Fo 


- 


A — UG oo 


Of 


— — 791 


0 N 
100 60 0 Is i 10 


N 


WH li With, 


„„ $4435 


53 $% 


. 


r — 
( ˙ Ga ES, In 
— —— es bo 


—— — es IPod 
— —ↄꝝꝑ—ä—ä. Z ——2ᷓ—— — — — — 


of 
* 3 


Ln a2 a. A Ou WIE Ry * ** 1 
i I g 5 «4 Y l 9 2 N 9 * » 
* 2 * f p q wy 4 af Fed fo” Cp ET >? 
2 e 95 K 8 
we * . 
1 
a. 2 22 95, » . g 


e SAC os An on 


P — 2 
* 


— ——— 


= TE. 
— — — 
— — 


2 15 
U N \ 141 
% PP | E 
A =M 
— ä—ũ—— oc — 2 — —— õ 2 2 2 4 3 IT 
5 | N nc. 3 10 0 
0 . bs P ng. © A £ ” 
. " N "Ty. * n 
#4 D F . 
„ SD x. ne” * * ion“ 
| „ . % Wiki 
7 Pl - - * 1 
- Fl . \ \ xz « 5 
* 4 4 2 * % 2! x 4 
7 8 \ U # / \ 5. Þ {+ 1 . 
/ / \ 4 , \ 8 1 1 1 
F / 1 * ' Fd \ 4 85 1 Nn 
/ / 1 \ 1 - b \ D 236538 
\ * It” LM 
/ [ \ ' Ul \ k 9 
4 y - 4 7 1 \ * 4 oy 
U 4 U Pi \ i 4 \ Pak) \ £09 
. "TW * b i- | F N \ 1 _ = 208 
, \ | \ 116K 
4 Pg % \ e „ - 7 \ * V \ ua jk 
i 1 ot ” | ' L - 3 * 5 ea 
1 > % \ j , * * \ » i 
1 7 7 W * 1 7 4 - V \ * . 
5 g — . PF 8 1 
1 1 9. * ' - 1 * F 
QF 1 N © 1 4 \ 1 * 
4 i/ = TH ; 
——E—Ü— ———'  ———C_____ 322 ooococo ooo K | ; 
4 | «1 *t 
\ 8 
4 
+ 4 
0 ” Hi e e e e e e Nl pant e Wilt - 
' ORR EATER. eee ent e e! e e eee, eee eee, „%%% T 
YA e ue eee ln = e e e BIOttit''! "om 
e e e e ene iti! 3 
7 Will 10 Haan Mae e | : 
| ML e , te, ä 
Ft! VM i Hua Aae W . 
; , . 
e e 
Muhen 


ddl — vii l 00 lll ll h 10 N 


— — 


ge * * » - \ 
b Jt * * a * W — 1 4 - w : r : 4 * i , Thy. ! ? * . . . 07 ” * 
3 * gg * . 8 * A 83 hg #2 6 fat.” . 2 * a enten FF 7 
be . = - . : _ $9 HOLE LY TY 4 ' . +34 4h . 1 - £3 
g * 4 ö 80 Tb © eee order fe avi vom 9 2 ; ö 5 5 
: , ; p 48 r ; . 
8 : * » 7 vs RT RI i WER” ys — $ I 4 "of www 8 25 1 
; . « p . * ws ; o — — . "Is N Ss 
* - ˖ * « . , 
& a * . > , x . — 
70 , * * 2 
3 # | * e * 0 b * 


„ 

4 
** 

- * 
1 
A 4. 


* 

2 
+ 
| 
+ 


* 
e | 
- 7 

» 
— 


d BOT ee e 


„ 
* 


4 
— ” * 
\ . . 1 : 
. 4 A 
a * . 1 
+ . » 9 4 7 
# = * 
1 7 
1 1 — * K 
: 6 2 bo 
„ 5 Fe N n "7 
* 4 * K 
1 5 N : 
* 
«vel 3 . : 
0 4 " 
: . \ 
5 13 
” N ba * 7 
y Z * 
wy, CY — * 
WY) $J\& ® * 5 
» <4 — 4 FSR” » 
5. 34.45 | z '- e e 
0 4 . y - - 
5 0 © 24 * * — 
1 * * L OY bs Pane * * ' 
* # < > » * 
- ES | * 
5 82 —— » 
P 8 ; 
by - 3 4 z a © 
- - 1 4 Y L W * * 2 
4 ' * 
* 
= 
5 


pd . 
« 4 — 
7 a * © 
5 : > ; , 
* * * 
* **% Y 
8 k - . 
_— . * 
14 3 o 
+ % 


* 
» 
* 
25 — 1 
s , 
5 - 44 N 
- 
* 
os 
o 
o 


h 


It Ws 
4 
* 
- 
* 
a 
2 
1 


o 


— 


of 
K 


— —— —.— 
— — — — 


—— —ͤ ]8—— 


— — 
. — 
—ͤ— —— —ͤ— 
—— — —U— 
— — — —-—' 
— — — 
—— — 
— — 


— 


7 . —— * 
LEE — 


— 


1 


, 


ATV 


. : - * 


N & 2 . 8 3 10 R 1 
b "0 © eee Tf radia fe ew er, 4 {a * ORE 


=] 


\ WWD "Ng aj MALIN 


— — 3 
— <nne 


Wil hi il i | 


19 * 
221 7 
2 4 
Oe 
Ls 
8 
. 
* * 
= 5 
* x 
» 
- . 
. 
we” * 
* o 
"as. . 
. 
i 
Wl 
Wee q 
* # 
„ 
* * 
9 
— 4 
3 s 
_ 
. 
%-% 
5 
— 4 
* 
- 
7 * 
2 , 
% e 
& p 
0 « 
_ 5 
. 
* 4 
* . £ * 
. 
0 . 
, 
* o 
2 * 
» 5 * 
q 
q 
2 
——— — — — 


EO CS 


— 
* 


Hil 


WOO 


We 0h 


£ 
as 


» 
Wo. 


* * 


ſ 


= = — 
- —_ ah * —— I : 
2 8 _ — — Et - DW — — 
4 —. : — 2 


3 — 


8 
5 — rt ads e CEE EI IT _—— 

Ce ee onto Sena 
- — nant * 


/ 


wp” 5 1 


* 


* 


* 
* 
„ _ „ 


D 
1. 
D 


<4 T 3 


g 
_ J | | 

« * — 

: FP | [ 
8 « : 1 
3 * | 

E N . 


ih 10 


* 


— K — — aͥ—y—Hͤ oo oo» . >. -» oe =» © © os a= —— 


ih 1 0 


L 


— 


7 — — 2 


wat N * 


Gras 
ond 
R ” 


\ py 
* * * J : 
* 7 
- 


' - — 3 | 
* , 4 N N 
i £ * * n ö 
.* al 4 89 % 2 " | 
* 3 y | | l 
4 


. 
SY 
o 
* 
* 
— IL | | 
s 
5 | | 
2 * | 
# 
| 
. 
© " | 
» I : 
* * | 
| "by 
„ N 
94 
C 
* * | ; 
- 4 
* } | 
' 
2 
N | | | | 
. 
; 0 = * 
a . 
_ 
* a 
| . 
* ; : | 
+ 
2 a 
, 
* 
* 
| * 
: * ; 
* 8 
1 | | | 
* ; | 
6 
* 
* 
0 . 
* * ; 
* 
1 
N + 8. * of 
*; 8 ; 
; * * ; ; 
p A * 1 Ef ; 
; » 
[ | | | 
- " i 
; 0 ; 
| — * 
. nd | | | 
| | | ; * F 4 
» 
* * * 5 n 
* 8 
_ * 
» © N l f | 
* | | | 
1 N 
1 5 b 
* ; 
z * 4+ 4 
| | * 
h pi n 
* : F 4 : ; 
5 
S + ; | 
ö 4 
. 
1 
. * . 
- 
| . 
> * 
* 
» 
* 5 
2 6 
; 4 
- 
. N | | 
; ; 
ny 2 
" * 7 
. T 
F | : 
> 
- * | | 
- & 
, | N 
v 
I . = TS... | 
N 7; o "I f a 
8 : , 1 
2 5 8 2 i | 
. . | | | : | | | 
of I t 5 a 
{ | | 8 
” 1 * 
- 1 i | 
* * 
+} ; | | 
iN | | 
| ? 2 
. x | 
> 
1 ak : 
7 N 1 g | 
1 | . - 
1 : | 
: 
pj : | 
! - * , : | 
+ 3 | 
1 - % : 7 
* * „ MM. | | 
: KY * 
| a . ; 0 N 4 7 
» . ; 
. 4 
| . 
* 
* . 
- 
* 
— 3 | 
2 1 
, — 
7 
— 
« 
» 
. 
On | 
2 
; i 5 * * 4 — 2 * 
| ; . 
6. 3} Yak 2 4 < p 4 1 
* : l ; : ; 
» 
- d 
- 
- 
& 


4 
, 


12 


« 
[4 
"4 


* 


1 
* 
1 
1 
* 
' 
T”” 
4 
U 


| f==t=-þ 


5 
nv.” 


4 ? o $4 v. * ef 1 ">. 
: "0 1 * * * _ 4 A * 1 
8 . 3 + | 9 4 5 < 5 * k r 3 
* 3 * 5 ** 2 1 1 + P * * * Y Bin bng#/ 4 > 3.58 . 
#%- ” c 0 * 5 „ Ty 2 
fl | 4.4 n v 8 >. Ws eve : 4 
2 >. Dn er og 
3 e l Oe I OG r 2 
- J Pet A. fs z 3 GEES; — 
7 4 SHS; , 1 „ MOB Mos 1 
5 ' 7 28 2 3 0 


* * I HRS F 
- ä a 
* " r 9 
* . 8 * 2 7 = r 
LY 2 : «0 r 4 4 © ER 7 4s "Spas? * = * 2 
2» At Oh PESTS. F N — * . 
1 42 # EE", | FRY ey F 
„ 0 128 . 7 N * ” 4 <-> ho * 
4 * < 4% 1 z * — 
4 2 8 — 1 
% : : 
* 4 2 | A * 4 =Y 
* . p.” 
: ; 2 : 
= Ne. 
* L AARP) * 
8 4 7 ” v3. + 4.9% *,* SS *S.* ” X 
Ws 4 . 3 PRICEY” * r #7 * 2 anne 95 1 — en 
1 .* <4 * renner enen. 2 P - » 
** Shs Ar Tn, nn eos 4* »**, * 9 „„ 99 b N 
: „ >. 9 nnen renn ©.» 
* «+ * » SS *®@,*4 9 *= + *, 1 
WAYS #4 2 Coe #, T2 * 222 „„ tl * ++ $ » 3s $6203. $32 * 
0 „ 9931 * PL *S . a < 4 . "> 9 «*, 20 = * 9 „ o A 2 
0 . * — # ,v»* « * S$. % *> +» »\o4 * vs : , 44 
neee „1 6 „% * o* * »* 2% * 2 * 
- . „„ **, * a*>,* ».» * „ „ *» „ 8 t N 
Dre xD IEG, Os DUTIES ** . n 0 | 
. $*4,,9 «* . = IS OITILLT *+2% . Sz **,*, *,v;*a*% ; 
$0 ,*5% +*,*o% *,*» „ „ „ +4*2:<*% 75 „ „„ zo vv 28 oe * n 
1 TIED «nn #04 gs * * d 5. 3e en. - 4 ' 
54,05 * + a+ n eee - ARIES. Ser, — oo? 6 
%%% „„ „ „„ 5 „„ 0 5 * „ente o . 
. * 0 2 „„ ** * 5 * 9 299 99 o® 
3 * eve **%s IN LO OIL **.+ © Py aue N 438 $33 *>4 hs 4 
9 *,4 g**» v*3,% *, S$*#av#4,* 955.0 * 1 ev 9% „„ 2 „e 
* ons Fug PETIT. eh o2v* 2 90% LOI 29 pt «a *; 5 * * Nenn ” 4 N * . 4 
„„ „ „% % .,* * * og * . . 1 8 „ ICT) s* ' * = © > " 
4s ,* * 59% 9 6% „„ „„ 92 0 » »,* Ss v,9» »,** o »* 27s A 7 4 
1 ede 979 9187 . «6% 2 [ $o*%% + * 7 * 2 


rp 


o 
F | 
$5 1 
yo 10 
14 q 
; 8 (ks 
* 5 
1. d þ 
g a 18 
i WW 
a A bt | 
2 bo 
\ « 8 7 
f * 
: h 
Ly 


4 
* 0 779 2299 9 2 A. N ? | [ # 
, Of þ POLIO oo, 22 * ; Py - G 
+1 *. . * 599 — I 22 $ 3X 
* 0 5 Is be eov** 2 AICEAPE *; LET 4 . 'F- 
1 8%, 0,9 2 5 2 5%. 4 AE 
„% „e 5 PE „ A „ „* „* 1 
ITT „ "ITO 9 
© 294 7 A 92 0 {3 4 
F IE TABOO EOS EES TS XV : 
* 974277 nd.” n 7 7 2 CA * 
Se 29 * 
I's * Ob ELSE 82 5 10 
r . e 8 } 
NEO ro ad ons IT | 
A * 0 „ene 89 „„ . LES won FEY * 
» *% * 0 Cs. u® 0 * *.4 * ; 
. 2 . * OI eee 2 
f „„ 2 e „„ „ „„ PID Nee . — 5 1 
"ao 77288 CETES w ” ASIC n 7 py. nne 
. "_ 22 * —— 99 7 enen of a> COILS © % f 
v3.0 2 * ge * - — . 4 * 1 927 * - of 3 PITTS by o $ F 
A 
. 7 1 il 
1 
A 
. 1 
1 
F F 
* 6 . 
k * 145 
4 v4 
F * . ag . we 
> 2 
115 
* „ 


RE 
£ oY = Bo * 
A 


3 |; e > I — L ** ** 
45 8 5 ad g „* 
36 2 * — \ ö 2 7 1 * * * — * x 
43 = .- s -& — 8 . * 4. an 
* P F E cf 5 * ro 6 
: „ of _ 
* 1 * a *4 
„ - . Ls - - oF * — 
: * . : So” > : % 3 * — * o 
44.4 5 ; 2 az 7 — FI # * * * 1 
x * , x P 2 i 
L A „ * 5 — 5 
s 2 . 1 * 
8 * 3s F 0 N * > ba - . 5 94 — 
. "IF * : " NT. 2 A 
2 . » . 4 * 6, * 
1 ; : 1 x ot 268 bs * N 5 
— . * * f "ny 1 i * * 55 : 
1 J's 7 . "I * . 
> * 7 444 he 45 ** 
* 1 2 Yui 8 . 
\ , af , a * xe p {$4 * 
1＋ » ,F . © % , * 
* * \, ” I * bY 2 IM YL * „ 
HA SEES Ne Ne EV * * . 
4 - * . . * n * . 
- - + iz * o « — 4 , „ 
2 vn, | N ö — 
12 | * 8 * - a - . I * : 5. : ; 6 — 16, ane a” „ „ q 
g C- ' 5 ; 7 , 4 8 . < 
« WE | 8 RA - 4 . "Ss » = OI 
: * o Y 1 _y 
* , 1 . - ; is 4, * * FG, | 
— — * * ” v N * 1 % PLA 75 0 2 * * dans 1 . ih % 
7 4 * 1 * 7 7 7 oo a 8 — * * 8 ſe . 
8 : 1 % =” . DP” — MASSON 
5 8 : "s * PE. - _— * " 
1 f * ; . * * 4 „ ; Vs 4 687-54 p * * 8 0 7 7 . n i 
4 % bd * P. % 9 . , * AN ; * 4 _—_ _— ny os” 9. 2 * 
« , a 4 4 
a 4 ; * 
ru . 4 ** = . 
THIEN | 
af » k 
. | 
* "1 A 4 2 ** 2 s | 
EI S 
— 
1 . ” g 
* 0 * * * 4 
"$4 -- - 
: Fo * . 
* 3 f 1 * 1 
5 * : 
: $ + - 5 
le ; V: JV * \ 
. j - 
o * * 1 
* „ = 
. +? - „ 
. * ” : 9 
. 
5 * 
4 1 4 4s 
| pi — 
| 1.9, 
4 7% 
I z * 2-4, * 
5 1 1 
, > I ? 5 
” 7 4 
1 . FS. ot a 
* * . 
4 oY . 4 s 
, oh 1 * 
b TJ - | 
I i 2: i 
F Y * of * 
„ „ 
F 2 i? 
$3 1% 
4 } ; 
* - 
» 1 — 5 
* 2. 1 N 
G 4 i 
G- © 7 
„ * 
FR 9 
1 4 
6 , we? . 
* 1 4 


5 


* 
8 
— * — 


, 
* nf I 


. inks 
x * 


* 
2 —— —— 
, 
— — 


2 


£ 
. : 
44 1 
5 
* 7 
f * 
: * 
* „* 
; "x « 
* — 
1 b 
4 
» 4 > . 
* 13 . 
% 
n 
2 . 
- 
* 
+ * 2 
* . ; 
» 5 P . — 
4 i 0 x 
: 3 ; 2 
# * - - x.” *. 4 a * 
y * 
F © . — * * a as 5 vi 
. . Z ; F ; 
Wag s 4 . 4 a * : 
\ 
: . 
* . » 4 , 5 N 3 a 
2 o , * a —_.- o * . 
-. * * ü 
— * * EP ns #4; *% $4.4 r. 1 . 
X * 
* 4 . W > ** p 
4 — OM _ 
* * — - as - - þ$» Fr — 9 Hg 
. g . | 
F 4 « "I 4% 1 —— <>; Bn ; 
* 8 * * * 5 * 
- 7 7 = A 4 * 5 d * — 29620 n £4 — <d 
: 5 . ee A P | 
* a - 
; . Y * . F 
E : 2 I - . 1 2 2 
+ — . p S jþ = g ! 
. £ * Þ« — . Es e 
. 7 — * 4 | 
3 "ol 
2s F &. 7 . 
| 1 : / x 3 f 8 
* o . ; 1 : 
- * 
* . * 7 1 » * * Das $24.2 1 8 
* . . * * 4 — 7 
+ ; 4 k 
= . 
. C * _ 8 : : 1 
> 1 
— , * b 2 
* w a 8 E258 xo 0 
— . 2 ; "Is . 3 0 1 v - . * 5 * . . : be 1 * 
: 2 ; N , 7 — * — Py - » * * 3 1 . 
. e 8 46 "mn r 8 n ES A 44> * A. ts 
3 * Ss " "Va. * t, . * g — | — F 
„ 4 : 
* 0 . ; 2 L þ t 
* 1 : : ; 
* 
2 » * * 4 ; * * 4 
l : : = 4 - : 
> 
. 
* Fit : ; 
> f 1 
w # 
b : : - a" + 15 . R : I % * 
| | : 7 : L P wad — W 2 
; * 


: 0 s | > ,*$9<\ - e eta 


1 


2 
* 


I 


n 
7 


„ 
3 


0 


# 3 - 
2 2 5 
\ 4 - * 


* * * 


46. 
oY 


8 2 & N 
0 bet 4 = 3 
3 . 1 ie? 
— _ + 
2 . 

3 

"te 
. 


N 


3 


Has 


WN 


* 
« 
x 


J . 
q : 


** 


- 
* 
-* L 


2527 - po K* 
net PL 1 * 
8 SF 1 
NE a WE . VS 0 [| — ' * 
' ” | - [1 
7 oy 1 4 ; C at i 
3 oy 4 a 
” uf TY \ E 1 , 
” (| PF 5 
, * 4 ' 0 [ 
. > 
3 4 7 - \ 
"I. * 1 [ 
W 1 5 1 [| 
* * . ' 
2 *< 1 ST q X 
8 j N ' 
: - = 1 | 
5 e U Ih [| 
+ Fo (| - (| ! 
8 1 U 
1 - [| | ne 0 
8 . 
. * ? 4 % 2 i 
T ſad 2 i * ' 3 1 
1 0 8 1 = hn ng, © 
* % 73 I [| % U 
4 \ > * 3 ( * * , % 
' a ' hae — ' IS | 
1 * ; * 4 o 9 25 | 8 1 
1 0 bk. f {4 | Ht bs "Wh - %. 5 
nr  — „ ——  — 17 8 | 1 s vJ 
. — | © 10 
4 We | 7 » . f/ nd N 1 oy 1 
' fl 5 - 7 5 - * 
1 i x od : L p * N 
n F - „ 4 - 
j d {of - 
12 | - 
a 8 * F - ; 
7 * 1 mY 5 
LN A 8 
1 K - 
1 
» 
* 


rs r 
a» - & — 5 2 — 1 
= nt en 
2 . . 

> 


F 


1 


— = xx = — 7 
— — —— hs po iN cg — — — 


— —— — as” => > > > >_> > > — _ - — wa a al 


> —_ W 


-—” x hos; idigh- . > 82 
rennen 
— —— A 


. 


o 


2 -< wy oo oo - = = + oo - a =» =» ea. 


, 


_ 
 —— —ů— — — — - > <> a 


1 


A. PRE: . 5 Fs 

Ws 5 „ ore Never 
tt »& WW . 1 

20s hay We — 1 2 er . A — 33 — kB, 


* 


** ** - Ser 2 5 e 3 200” 
* 2 - 

6 . 5 4 4 . n 8 2 I 7 pe 
3 eee , EGS -% ne Siem. er a 3 


* 

. + 1 
1 
F 


RO as 


= 


W r 


re 


— conn 
323 — 
4 


We 


— ny 
+ 1%. 43A 
£ al , N 


„ e 


CT 
* 


hs + edt” 
ry” 


Nr 


5 


1 22 r* 2 22 4 4 + , et 9 
WIR 1 — 23 


4 446 „„ *-+ 


_- — > WE <4 | ; © <4 
e 


* 


a. 


0 


* 4 LATED 


_ 


— 


% My 6 tr en ot er 
PO CR OTF. 
+ 


8 


py 1 0 
r 7 
tf £m har 

** 


FOR 
I 
* ak. 


. 


” a 
2 1 
nn a 3 
* 
- 
- — 
* 
a 
* 
- 
* 


* + "Fed, ag — 
„ EORT WR 7 - 


_—_ 


D <lfooegr ot den orci 
EMI rg 
* 


* 5 
% 


# 
* 
2 


. 

- 
— 

* 


oQ 


e 


= 1 


— . 


— * . we Slee AN ene. 2 *. : . 
P 


* 


*. d 
OT 4% Axe 


> wy AE > 


. * . ** * — 3 43 


* 


e 


o 
* 


, 


- 
» 
<< — 


* 


eee SS RS 


. 
. 
- 
2_— SS O_o —O_O_—_—_ 


8 ooo 
4 

' 

* 

, 

U 


* 


4 
/ 


TY —— — 


- 


- 3 ADE oa 44 


—4 


— 


; 
1 : 
f 


. * = 


— 


* 


— ͤ Ä 09 
*; Ces vis; Dy 3G ey LOT mo N 2 n 
- LEY 2 4 . : 44 ws : S Fe 

NS os * ts Pw 45% F * . E 3 n 
TON. . aer 
” _ o 
; 


2 2 
eee TRI 


— , 


4K „ Ry anes* 7; ; 
4 LO 
* 


* - 


2 7 q 8 mn 
þ $$ 8 4 : 2 : 
">; * . 
5 Z 1 
. Wh J - 
7 


/ 


© 
> 
— 


/ 1 


WS * $0 2448 24%" * 


- 


. 


en eee 
* 
* 
.n 
+ 


— 


#4 
. 
—_ 


„Ne 


„ 
ny 


* k 


OR VOIR rf Ws ing 


: "57 thaw 


» +4. ©; 


” 


* # 
— 
— 
7 
9 * — - 
4 
* 
* 
. 
4 
* 
— 
* 
* 
4 
4 
* 
* 
* 
* 
1 — 4 * 
o 


. 


7 


Ae j 


* * 
1 
P * 
* 
* 
2 1 
* * 
* 7 
on 
* 
f 
« 
. 
| 
n 
o — 
* 


— — 
— — — 


3 2 FI 


—— — 4 —— G ——U— — — — 2 0 
— — — —— —— ß ——— — — * Wig ap —ð5ðů — ů 2 2. 


— 


. ' 


» 


* 
— — es As 
Sis 
\ 
% . 


- 
19 SEP SBARS E— . — ßb— —— 


1 
ſ 
' 
1 
F. 


— 
= \ W 
i * 5 9 
* 
F Ni 4 i 
8 * 
* * 
\ \ 
; \ — * \ \ 1 
Ce eng) | N * \ 


/ 

/ 
„ 
32 


agu 233 


Pd 
= 


<< X— — — - 


| 
| 
; ' 
42 | 
7 f 
ba *. — . | br ” MS 4 
> 4A if GB S 
h , / \ „ pes 4 o 
: x . 7 \ — 4A © N 
4 ; k I -—— — * 11 
> [1 * — - / 
H » x ; | . £4 PR. 0 / U 
=. - - / | . 
3 1 1 - / | 
7 . 1 „ * / I 
1 1 / 1 
. 7 4 * 
N 2 / i 
- „ 1 * 
>> e 
E * / | 
ö 8 L . F * 
1 S>S= 
* —— ” I, 
| N= | 
| 5 — 
| N : 
| 
Of 
— 
— 


6. 
% - © 
FE oo oo 8 Ae 


— 


= 
. 
* 
ow 
4 
* 
- 
; 
* 
* 
% 
— 
1 
* 
bm" 2g 
\ 
* 
* 
x * 
„ 7 5 
, . 
N . 
„ i.» 4 
* ond 
Les, — 


* 


v — r 


„ 


— — = 


s 1 * 
A RD Be. A at * 4 


— 
* 
. 
* 
* * Py 
2 ; 
2 — 
* - 
* 
» 
0 
. 
| * 
* 
* * i 
. 
5 
— 
4 
2 * 
* 
* 
+ 
- 
us by 
4 
* * 
2 
. 
- 0 
83 - 
— : 
— KK, G 
* 


7 


— 


3 


. 


nn 


n 


1 by: 


+ atk; nn 


$ YH , 
2 


0 g 0 A 5 * 
* ©» * ; nh © Eee f . n * 
* * * 5 nb 5 e 
— 4 * ? _ 5 : 
N * 


932335 


* 
* \ 


) 
0 


* 


81 . . — 


= 


o 
1 \ 2 1 
9 e * WE * 7 "Ws "09" 
Go * ” „ : 4 2 


hy | \ 3 ; 
BETS, Too „ ki "RF 252 * * L 117 ir * . 
FE 2 — 4. 5 


on ” an * — ; 
. Ky . . 3 be 2 r PRA . 2 W 3 * 

4: ROTO * eee r 2 — 232 4 een 0 

5 0 _ 


* 


heal es — 
f 


* 


— Ire > 


9 | 
. 
FA 


5 = . 1 = * * * 242 1 — —. * — * 
- - ” 4 4 L -E 5x = * hy * 1 \ . 4 N * - 5 x * 5 5 

« r - F 5 "M * 4 k . q TT .. ad 0 - _ . 2 _— . 22 — 

- —— "4 * 5 s — ©. & 8 4 . . AY " 2 "* * * - > " 

P — — J 4 8 — O " - . — SW. ts 

Z - w * n — ] 5 ER - 

r > — pt rp . N 5 : : — - > —_ — —  — c 
2 OI ——_ oc — II 5 * - ey + — —— — . — 7 2 2 — — — — — 4 

_ — — * . c — — — — — —————— ê—— 

2 4 "T_T 
1 


2 


— 7 


5 * wo of 9 <Y * * 
<Y 1 # F777 * ny 
F 9 . . 
* * d : — 
* _ * 
* * 
* , 7 
5 
- 
' 
” 
- 


„ 


t —— „ CR PE. 
SWISS HOKE It lj „% 
rl 0 f \ * 0 1 "mil RENE > - - LIE SD, 

: wr, ; is IS * * 4, —— — „ q 534. | m0 + - — 7 F * eee 3 ; * 


3 
* 
- 
* wp, 21 


o 
* 
* * 
— 
, 4 
* 
"7 . 
— 4 
. 9 3 
a v * 
5 © 
7 
* * 
* 24 9 — \ ot 
- 
q * * 5 
I * * — 
* A » * * 1 «a 
G . 
* 
F * — _ 
Y; * — * 
— 4 H . 3 
* - 
*'£ a» * * „ * N 
7 $* - * 
os E * * * 
0 25 * fy 
>. + þ # * 1 . * * 
* * . 
7 1 4 4 * 
= 4. .. * . * 
— a 4 * 5 . v * * * 
M37 3: « 5 , 
* $ I 
„ ? *. * 0 
9 2 5 _ ” * * ** * 
N : » 
8 4 * _ . * 
„ * 1 * 1 
2 a= Tron Y * ? 
IN . 1 * \ 
PIs 4 N "7 1 
1 g on 
+ £2 * . « * 9 N 6 * . 
* . . p / 
5 1 py . . vs * 
> . 2 > i 
11 1 | " - 
* . * — is 
. b N — 
8 * 
. i 9 * P 
. 
7 * 
L — — 
5 - 
o 
= : - 
b "FF . . * 
** 1 5 
. a * 
4 4 * * . 
o __ 4 
- 4 * s 
. * 
: 4 - > 
, 4 - Fg {4 * * 
. 7 352 $5. 7 
N 1 
* 8 . * 54 a * . 0 _ * * * 4 0 
* . 
d = 4 Y . . * 
0 . 5 N 
« 
co * * * 
* * $ * - . 
; _ £4 = 2 2 a s * - a 
. — 7 
* . a 2 7 . $35 * 7 * 1 p k, . _ oth * 1 p 4 : . - 0 


mY 


Ws 


N Da 
. p * 7 . » - — _ — joy | St > 4p 6 ar — -< Re DCC ——z«ͤbö4ͤK „ ee REI > . 
* * « : . 2 — Ju — — Wc * 
: - 


— 


44 er ee 4s 2 1 — 
n 


- — — — —— — — —ñ—ö—'4 wt 530» whene wols Cagbthangct is 
ws 4 n So mt = — o 3 2 A II ox 2 — — 


N 


: = r Po 
——_— wo 2 Ae r r : 9 — 26 : . | uf * 2 "RE or 


— 
> 


— CE 
— 


Cr 
| . 


ä 
F 


„„ 


. 
> 


——— 2 ———— 


— 


ju : ll 


FF; T7 


> SS. 4a 


* 


7 - 
39 1 — * — + 0 


— 7 * — 2 3 
* o 
+ .& «5 — 2 2 * * * . . - 4+ <> * * * mo * 
„„en W * * * W 4 6 a Ws. ͤ ( 6 — 
7 » "GA . . . 
* * 
- 
* * 0 
J 3 
» % — 
, 
. 
A 5 
— 
Tu > 
= a . „* 
. 
- 1 * * 
* 
- 
4 . 
0 A 
* * 
1 . 
05 
. 
* 
v 
aq i © 
* 
* 
» . 
. 
. 
* 


* 


* — 


—— 


+ 4 IT, 
#\ gi 
* a ? "Y 
* ; . 14% 
" © 4&4 val $737 


= ; 3 ; i 8 VN # 7 7 * 
+ 4 * ts a * 72 p * 1 0 . 
a 7 U ** t x 1 4 Y 
+ 5 » * ** 1 dog ; ? 2 * 
9 — * 1 "TON * 4 . 24 * 1 
; X 4 5 4 / oy . My. . 
"MY". 20 299 2 „ ö 1 
„ * I K * 4 * F Pl 
_ 3+ * ” . 4 * 93 * Las * a A * 2 
6 , ; ; n. 6 WES . 
4 74 8 * - » F & TP) Fa "F814 P ; 
s 77 * 5 * L 2 . g 4s 1 1 2 ; 
* . | 8 Pt ry EA 7 © D 3 7 
* Fa 1 i 42 . ** I . 7 * 2 , n of . 
8 4 % 5 4 8 5 N * ? 
Þ Ps . | 1 5 0 A IDS 
A f 1 z * . p *. x 
12 935 5 , 1 +46 | . 4 ; 1 F is 
43x 4 * 127 . 5 W 8 — 
4 \ * n 7 N + . * 2 5 —— ; N — 
{ 5 13 «gh mY PU | { * 
* s 1 i * l 1 7 7 » 7 ; : 
Eo? / g n 4 , Ly " , 4 
© : : :7 * 4 of” . | , : b 
7 4% ” , *. of 22 1 x . ' : : * 
a 5 s » * - * 4 "Io 4 
2 , bas ame ppm. Bi + e 4 - whats — Sw 5 ; or Ws l LT ** „ = 
BG 2 14 nng 1 with . N =, . 
* , 5 mn 1 N l e „ WO 2 N _ S . — $ Sims "cy - 8 
* 16 8 © 7 ae RE, — 5 5 a 4 . ri AI 9 424 4 
85 * * 0 © 4 — T.,»% 6» * 6 4 — < Ti — by = 
, L v" * of ” wo ano eo * — . A WE 
\ * Id — = 0 
4 ' 4 : 
7 ” — . » «2 * 
ee e Wot og Cn 5 r . 0 
4 9.06 . 4 wy ” F . 2 _—_— 73 FR - Das wha "I 4 > ; - e pe * 
” 4 Goes, #3, Ls 7 5 * Bet 2s Bk 8 0 8 * 
« » 
- 


* 


gi 2 ͤ—ñ—ä—äö —— — 1 
> OR GETS PS = I ep tn 


34 (OIL _ 2 p l L © a ee 2 : — 
PP = . — — ID bn hand 


\ 3% N 
Pm — — Ha —— 
— — — — -_ — Ca 


. 


* 


2E 


” 


wa © 0.00 x - by , > Owl N * — — — ot * 1 . ww 


* * > Ro, "> 2 
= 9 a * — 
is + 1 8 . — - * — . + .4 «La 4 4 „ Ae — —ũ——6— * - * M4 — ** 3 * $ * 32 * - _— 
4 —_— 7 . * k p . . 0 * 4 + 4 * * 3 * — I 9 — " 
* * 2 4 of F, gw 1 17 N Be „ 3 „ 4 54.4 * ” ” 6 8 i * * - 92 * w__ 8 4 3 7 
— — * 2 N Fe Y * 
- — y 2% - » 
v - 4 p . * 5 ; < % . ; 


* * W 8 i r "II Sat 5. abt > 5% a "on 1 


ARE 2 * 6 — 


"In _—_ 


R 
7 


on 
& - 


1 * 
r ven” 


——— ———— 


— — 


5 a A * 
% 5 j 
＋ 5 1 | 22 5 
. ” - * * — * * 4 - 
| | | | | | | * * — ee 
Li - 4 p 8 . 
8 = 4 2 ba 
— ; 
- 1 & ray r 
5 1 — ** 0 * 


1 
. 
4 


— < N A >. 
S I * 
=: ; Om, 
; * * . 
£ 2 # . f 2 E 2 * 
: * 2 : 
8 e re 
; ; A n 
$ : © x % = 
"= [ . 
% . 
” * N. 
oe fe, 3h, 
; 2 
2 F T4 
0 - 
I - 7 Fas | 
Fg 4 6. I, ; 
1 - CIR, 
: 8 
— * ; 3 : 
* 
2 . j fp 
p 5 PR 
4 * o 9 
- - * 


* 25 * Dk 
7 8 3. 
1 3 2. N — 
« NE : | 
N 
* 
% * ” 
8 

* 2 5 : 

. 1 | | 

— | x | 

* [4 s * #| 

* ; 

* 3 | 

+4 | 

| 2g : 

* Pe | 
N ä | 

6 | | 
14 = þ 

* 

. 

* 1 
5 bY _— 

4 : 5 ; 
| " —— 


ö : ; * | 
4 F A, | l N 
— : 3 
. 4 | | 
. - & =. | 
8 , . , tl 2 
> | 
| — 
n : . 4 "aj \ 
£ : 
i | g 
1 — 
p 
* 
* 
* 
- a0 
| | ES 
* | | | 
: | | 
. EIFS ma » . . bl \ 0 3 — 
Pg « A i * 5 1791 . wait; , „ * «+ S ” , 2 N &. $445.44 I to 


* 
| 
[7 
[4 


_ 
— 


CY 


1 
o 
* 


— aw a_—/a del 


Ty, 


knee 


8 


* 


PUBIC. e ICI r * - 
a G > © 


— 


” * X 


f A 1m” « * 
et * 


4 : 


1 ; 
* 1 
| 4 
1 [1 
Ws .- 125 
it 55 f 
. 5 { 
. 1 
. f 
6 


- * 


—— — — 


— — Do rage a TTT 
— ̃ M re 


— — 


—— — 


— ey — * - X S * — 
>” St ” 7 7 % * A * 29 © \ 
* „ + 9 4 - A 4 v4 ” _ , ” k a 
£3 LIE" P 
9 
— - 


— as 

EF 
— 2 ? 0 # - < * Þ& 
. . 1 * : 1 * þ 4 J 4 F 
a +, 4 * WAH ad. * * a 19 


— * 


—Ü—6—— — 


* 


—_ — ͤ — 
Wer 8 1 
„ 333 
- , 
—— — * . 
» 
- 
- « 
” 9 
- 1 4 
- 
wo 
S445 * 
% 
Dt 
— . 
231 — * 
n , 
- 
*J 
- * 
- * 
4 
4 
? 
1 1 
* , 
| 1 
14 ' 
x 5 
* 4 
. 
* 
* 
. 
" 
4 - 
« 
5 
» 
+ 
- 
* 
* 
” 
* * 


2 , 8 
i f ; 
4 * 7 4 \ 1% F * 95 $ * * 
! . ' 194} { $17 a 
j | z nt 2 . 977 Nin 6 6 
. — a ? 7 [i 4 * ; þ [ 
75 * 1 £ ' A 2 4 7 4; (+2 $44 5 | N 
. ; a 198 2 Nei | I ? ' 
Ps * of 2 — . +» x , | 4 
A ry « : : * », y : : j : * tis 5 
. * ee eee 4 ; 
6 * »t2 1 , q w- 
'E 1 * * 4 * : : * ” — 
4 * = « * * - 
* * ' 7 . "FD 7 Wii 1 * ; l þ 
i wm 1 nnn : 4 . . 
0 8 5 —— 4.78 + ; 
15 i 8 * 9 As be | J 20 4 of 0 
7 * p j 1 4 1. » "$5 ” 
2 "tg * * i x . 8 
: py t 0 4 s : : 4. * 1 
+ > 4 4 , # 
[F : 9981 7 4 - 
! . ; 3 14905 
va 5 11 $ 1 is l 
N. - Sales . 41 
1 1 * 


4 >, . gas ©} 
won „„ 
- 2 —— — ——ä—— 2 6 — . 


ww: & ll 98 BRAY * * 13 3 12 * Nl 2 rx; — IRS I 5 . j c 
* 4 . ; 


— —EƷj᷑ͤ—0 .. DA — * 


. 
7 R 

4 
FLY 
OC 
* 
$a os 

# 
*4 

— 

Fa 

* 
* 

o 

* 

* 

e 


' 44% - X - h : 4 3 
Z 29948 oo 9 op 2 Sevies titan, iP et #202 area * — 2 e ice #70 gen 4 ew” gy Res 
x * - F 
a *% 
* — 4 
* 
FEM 
of » R 
A : . 
re 1 1 
1 1 
7465 F 0 
» > 4 : 1 2 
4 ' ** 
; E025 115 ' * 
; 4 4 4 
1 32. 0 1 £ þ _ 
* 1 oy * 1 
e X 6; {$533 „ ES 
* When Naeh k 1, 4 # z * "I 
4*; 4 £ a . 175 n : / * 17 * "s 0 "ws * 4 
: : , , ; . x 
f 41> 1 * F a# . 
? , . 954 Y ” . « 
: F"I17+ | : ; 
11 1 : * „ 
Fl 4 : e 
2 - 5 x 
\ : N * 
WWF * % £7 E re = © F bw "og : - 
\ * 421 q . WL 4 7 * 
1 \ 7 . , « KG 
+ Wy N PY "REFS 
19 ; \ 0 5 
"A 4 3 MR. * 4-4 0 = * - . 1 ; 
.: oQ 
4 — —_— » * * « 7 p 
; * ö ; THEN: dah ' 
? ' + * 
* 0 * , 1 . & * 
2% * 
N 5 [a - 4 * b 
22 4 > : 7 * 
+ 
a F » » 4 
* 4 
* g 7 , 
P : » = R 
4 g 
4115 {x 
2 q * tit 4 
. ; [ 8 [4 . 5 
i 1 ' Finn « 4 & *© 
F 
1.4 n . F 1 4 . 
: * a ty ' 
1 : N 7 \ ' 11 7 12 ' — 
tO 6 . * - | 34, 
1 [7 r ; ; 5 ' 4 I 4 ©, ; 
+ d = ; b 
i | . 
i [- a Ft ; T ; 
1 „ v 
4 4 4 4 . . P 0 . 
* . 4 
1 4 
1 by * * * 4 . 
i i k . 
1 * - . A — * 
J . 


he * 


12 


.. 


1 
15 


—— — 


Foe — — 
e 


We PE et 


- — 
a. 


Fear + 


——— V ˙ 1 w ESTES . NDS Sis 1 
— wow * gs | . N — 5 — 
eee eee — —— 


2 5 I — er — 


—— 4.09) vo OI 0 p 8 * a " N 4 
2 * 


” 


FER 70 I 
| / | i Wy : | : 
| TT Fo ah 
CITE 400 . 1 


— 
- " 4G > — - — — —— — 
* * „ * BESS S nc „e ene -#*o< „%% wwe Ae wot ears, } ev * 


pan —— ——— — — — — 


— SINE — 
— — 2 — ** 


* 


. 
* 
"> 


| * N 8 
1 
4 


<>; 2 ws. af. wa 
. 
* 
- 
* 


N 1 ö : f : ; 
p 7 I®. . „ ' . j 1 * 
11 1 un : 5 
r | Hy 1 bs 
x By 4 J : D ; | : 
4 8 P N. [ 4 7 : 
5 | a \ a - a 
8 # 4 ö ** * 5 * 
* * * of r "Fo , — 4 ? 


x» : s 0+ 
4% 
*% 
C 
4 
To 
* 
- 
+ * 
* 


, 5 1 %. , g 1 * * F « o a 
250 a £ e * 3 { 4:4; 
* 14 72 9 = i 4 * 10 * 4 
a? 1 * ni . 
1 * 5 * 
— © * 1 * 
5 8 , . 517 
} ! , * ; 
o q . a ? 7 ! 
7 5 * 
1 0 8 a : g ; 
8 1 we 
19 F , 


— — — 


eren 
8 N 5 
8 
FJ 
— — 
1 
8 
* 
Ix 4 
* 
2 2 
2 *. 
, 
9 
* 
* 
. 
* 
. * 
* 


f 9 — 


5. by — * 7 * + - _ * * 5 * > * __ Vo -» s * — 0 3 . —_ 2 » _ 
. ISOY rend, LE ets Tn 7 * Ke N : — 2 ; 1 2 p _ ; 
* 25 4 e. a DN n „ N wg nts e FX 8 * v 1 a w £%: x 8 
L - of . ; IE ; 1 ' y "WY : 
* e : 
z l 
. - - 
* 
/ 
- — 
\ 
1 p 
« a 


* « 
— EP? 2 
: . G — 
0 . » — — Jun oy * oy - - 
P Y IRRGRITIY  eof LERI L- W O : a. INT — oath wg 3 2 f 3 | 
= L — C 2 — y _ Y - — — 


"= 


* 


5 * 
* 4 33 ** 


4 


Se YO 


—— — - 6 w — 


— — — — 


eee 


6 


| 
| 
1 
| 
' 
1 
i 
f 
s 


4 ily. 
| RX 35 
1 
7 
"of - 
1 . 
7 1 5 
1 1 
| 7 | 
| Si 
1 mM mmm 1 Wi | 
Ae 13 | 
| Ng ; S] 
9 | | 
.J T 


MO —————— — — — . — ͤ ͤ—— — —V—— 
— — — —ͤ— — 


— —— — ——ů— —4 


— 
* 
"If 
— 
— 
— 
— — 
— —— 
. 
> 
3. 
— 
= wp te odd — 


* 


— % — ̃ ͤꝗ———ä—— 


os, Ley 
- 7 


—_— 
* 


_—y es 


th 


— — p 4 — 4 WJ — 


* 


aces” 


*y 


„ 


— 


— 


„„ 2 CS 


* 


- 


. f 
hy 3 

| A Scale af 4.0 Feet | = —_— 

& 1. 2 "a o 8 fy 4 . x is 

5 1 230 3 7 75 | 


8 * * 
Dre RS... 


ena 
21 


ao 


ty * 


” 
IS ro bo ub OT IA 


— 


. 


— 


— 


3 


* 


—— — — 


— 


. 


( hl RE — 


2 


. 


* 


* 


eee 


* 


N 


# 


e: 


— 
n 


rev 


” 
» 6h 2 
8 . 4 


o 


8 IE 
* * as 


. 


* 
WS 


© nbd 


N 


* 


\ 


* 
* 
A * 
* 
- 

- * 
* 

3 

- 

*. 

— . 


. 
1 
»F 
. PA. . — 
of * 
4 * * — „ 
po + 
We A E . 
* 
* 

1 . * — 
. wo . 
: * 9 - 

p * 
5 FR 
+ & k us 
„ * 
% 
9 
. 
* 
; 
* 
o S' 7 
. — 
. % o 
. 
- . 
oy - 
+ 
b — 1 
a n 
” s 
5 ; - 
5 7 
5 5 4 
J 5 
SA, 29:0 7 
. N * » 
5 „ 
= 15 
$28 
, x 
1 
* 4 * 
— 
. 
> . 
Ld 22 ” 
* 
, 
. * -” 
* 
* by = 
E * 
4 
* 
oy . 
=, 
<> 2 
* 
— 
5 
o 


— 
* 


N - 5 f - * ; 
de kl r ere 
, 


* * —— — . — 0 — - « * 
4 * ad > 
„ 4. rere N e 4% e 6 alirous TY 9 ” 
Y * . : - v 
— 0 * 
3 0 
. 8 
1 U 1 
41 3 
. 
FR? 5 * 
* », s » 
. & 4 0 o N 
5 
- „ * 
- 
* 
1 . 
« - 
Ty * * 12 
* ND % 
ö 2 
5 1 
Y * ** 
* - , . ? F 
* ” 
p X 
* 
* * * 
o » * 
% * . p 
0 * 9 F 
A 1 . $ 0 N 
4 a . 5 
” oy Ty 
Fg * N % N 5 
. = * - . N 2 * 1 
— 4 m : * 
10 
Py Gr EO C rg 
0 » r n $8.4 
3 S * " < 
* b — 7 
* —— 0 „ 
*. * 
is . 
* — * * . 
— *. z n * . * 
— * 
= o a” * . . 
—_— 4 o 
= * « hg . „ 
- 6 N + 
. 
” . 0 * 
in Od „ 
; : 
I U | 
EF * I - _ * 
OY = . 
ju % - *. 
' wo 
7 . 
* 
* 5 * 
* 
. "2 
. 
p- * 
. 
* ® - 
. 
A * 
8 5 
4 7 = 
. \ v 55699 vo . 
4 5 . 
* z 
! \ . 
o 7 A * 
— *% * 
8 b 
8 * 
. * 
4 * 
. - 
— . . 
s _ 3 * 
0 8 
og ae 
4 - 
* N * 
* 
= 4 
A * * t » 
* . 
> , 


A — 
eee 

T — 

>< cn. mr — — a ee er nn ng rn ge 


wy n E — ene. een 


| 8 


0 


8 


* 


ac *. 75 
22. 
—— — . - — 8 


TH 


* 
1 


t 


0 


— 4 we — — 4 o S254 k - 22 ' *% * — 2 2 wie A A : ; 5 | 

— 1 1 — c — Ax 3 2 rr rr . i ESE. 3 3 2 2 _ 

* * — 
- | - 


4 
* 
l 


* 


* 
* 


- 


608 


ke 
„ 


— - = 
— —— 


— —yU— 2 


— — —ꝛ——2—ä — — 


II 


1 D 


il} 
1111 


eee 


——ů — ꝗͤ—̃ ̃ ̃ ̃ B VV ͥ ͥ ͥ —y—y— x ——— ꝰ — —-— — — — — 


wi 


RA I AA LCEALELALAAIEL 


nm i 


j 
({ 


I 


* 
[ 
\ 3 
| 7 
f 


＋ 


* 


. —ͤũi—ÄV . e nn = 


go Het 


({ 

lt 

; 
E7 = 
a rai) Batte: 


7 


œüäfm— — —— — — 


72 


HGH 


* 


tile 
The Plan of 


”% 


. 
{eh 


Ee .... 


| 


| 


(Scale 


ll 
U 


| 


WY 


— , p III EI ES II CI CIA II SE As 
—— ̃— ͤ!! ⁵ . —·¹——˙ÜðOA0..  e_—_  — 


1 
'Y 
i 


;4 
q 


| 


41 


— p . —.—. A7... —‚̃⅛⁰·C,? ⅛˙Üeßÿͤ 7˙§⁰Ür—8« 


—ä— — 


— —— ARE 
0 * 


' 


DI ——— —— 


225 * 2 * Y e — 4 
2 . 
= WI 9 23 DEE 3 


| 


0 
on ® 


I a 


— 


116 


— 


ig 


lh 


I} 


— —— 


DT 


* 


—_— ο⏑ν Kr 


- 


* 


5 * 
— * 
£ 
45» V 
. 
; 


a of Wo ea * 1 
4 n + * 
* « e Sr Aris 


914 F ; 


ut * * 
os 4 e 
wy 4 * . * 2 e 
7 4 g 38, ods $4 IS . 7 
. 3 8 
8 > Reg nt g 
3 e 
. LOR _ 88 4 
; RM S ? * 
. „ ST? WP $4.5 x 
fore Q >L245- We Rus 1 
— re 5 
a P eee. * . 
— " 
4 ol 3 4 1 
1 . Lo * * 
* ** : 
"i I N * * 
£ 1 
ry a - . 7 
5 , 
* * * LIT 
— 4 * * 
4 
4 
4 , 1 
. 3 5 *. * 
& * 
X 4 * * * 
. . 4 : 
of 1 * . 
N ; 
— . > 
* 9 F ; 
£ t y 
2 
* . 4 
o 5 
ö . 
%*. 
a. 
o 
* . P * 
# * 
., 
. A 9 4 
©? 
K 2 
— "x 
* 
4 0 
2 
5 3 
4 5 
4 N — * 
\ - 
* 
- >. 
5 , 
0 „ 
* 
2 
* | I 
* 
* 
? q | 
4 
* 2 
I — 
NY — 
* 
- 
R > 
„ 
* 
— 
* 
* 
4 4 
bl 29 
* 
. 
0 
; ö ! 
* 
* \ 
\ » 
4 
% 
* 
— 
7 
: ; I; 
b * 
„ 
. 
- 
4 


nl 


MI 


, 


| 
| 
| 


— — 


III 


UW_R_—_—__——_ __! 
W 


2 N 
eee 
TOLL —— 


2 
—-\ 
N — —— 
— —— 
— 


{ 


in 
= 2 


— 
— 


—_ 


TL 


HH 
AA 
Missa 


00 
0 


Au 


Aal 


gear 


| 
[ 


A 
un 


| 
il 


Se = _ | : oy = %=" F 
aa ee 


E 


I 


| 


| 


*** ; — — ein - 


— — — ę — —— ſ— 


— 


* . _ 


r .. 


ä ng s hy 
= 4+ — LR» — — —— — * — = = = ; 
11 — rn — Eo — 5-46. — 2 — LA — 

tr va — — — * 


92 
— — 


i 


2 


U 
i 


* 


Y 


= | = Is 


Wh MTN Wu NN e wr 100 Had MN 3 


hn 00 


"my — 
- * ; 2 4 O 
©. + 
: : bs y 0 : 
4 
. 6 2 
' ? * a F ? - 
* i 
a — 
N , F 8 
' 8 R ; 
' 
$ - 
* 
S 4 . 
. Ss & t Ps } 4 a 
$4 . \ 
_ PX « 14 * 
e 7h 
0 41 * Len! ws 2 . 
. \ ? 4 %< (ook "I; 
, 1 ; " 2 
x” As K 
N 
-. . L ; $ , 
1 n ä 
a 7 
5 —— 
; * 
Vn 
WL 
1 — 
8 # — . Fe 
$4 - 
7 v : * . 1 
. 5 ” . - . 
4 * * " * A £ F = 2 3 * 5 
. & 4 4 PO _ 3 . , 5 2 | 
+ . *. < 8 - 
* * 8 . * 


— — 2 Po —— . * pm oo Hs b EIT - —— 1 — 


— 3 


— — 
— —ä— — 


— — 


— 


0 £ , 2 — ——— TSS 
% 8 CE — — n OI 
pore — 


g ——_— 


f —— — _ 


4 


r 
. ——ũ—— LR. brand —— 


A : N 


0 


l| 


[ 


| 


j 


hk 


| 


ſi 


W 


0 


el 
1 0 
Wil 


Wl 


; 


J 


j 


| 


| 


N 


i 


| 


| 


| 


4 


* 


i MN, 


; ? Y - 2 22 — — YS 
— — * Ty ” _ 5 - 2 — — . — — 3 — — 
— OT — 1 G \ — r — — — —— — ao ns eat Na nd i ate Rr A ＋ðꝰ T—— 
4 — ” 
3 \ "x * * « 4 _— "_ , — © 


—— 


2 5a? i ies * 


OOO . 2 ˙ —— 
; 


Wo N 


(NERO LAAR) 


1 


e 


1780 
WW: 
K. 


ky 
WC 


| 9 © A . 
| | | | 


2 by 


2 762 + 


a * 
4 


INT aaa — 


ll 


24 


© 


Jn 
4 


8 „ A 
| a cen 


d 8 3 
Fu 9% bs 
p « 


FE. 
1 % 2 
* q 
ik . 


OPT n 
A 
* Re TY . 
- . * * * 3 


: — * 2 
8 
1 


* 


Ee 


Pi 7 , 
n Cv A +*+13*1 


, Fi Plam of anTezaghs with @ Tenalle and \ 
Ba/ton'd Towers, according to MT Vaubans new Sf 
| 4 Fate of 120 Taſes for thus Figure 
1 5 9 | 1 7 


„ 


=. 


. 
ry 


\ 


— 
! 
eee 
Wee, 


* * 7 * 
7 
— * 0 
7 F ; — 5 
x 

© - 
. * N L * 

* — * 5 * 

* 7 * - 

* » 
: ; * 

E 

[ 
* Fa, 
K x | x 
x \ 
= & * * 
* * * « 
þ * 
. 


— 2 . 
* 
1 o . 
* . 4 
, 
—— - af . \ 
. 
, 
? * od * o 
f / g 
4 1 x 1 * l 
3 
— % $ % e 
. . 
* 4 p . 4 . 
— 4 ; . 7 p 
2 - - 5 2 4 " . 
" »- . 
4 Oye. » » 
_ . 
N 1 Fe ; . 
4 : , # : . / . 
* wel . * : 
4 1 » \ 9 
2 > . - * 
8 * 4 3 * ya „ * 7 . . 
* * * E 
8 , 
"= - 1 pe : 
. . * 
- 2. 
<Y * * * 
8 * 
* 
4 * x " 
4 * 
R , 
7 p o E P 2 1 
F jp 4 
8 \ . 
K * # bd 
5 0 
4 ; Pe. —— * ; CY * 2 
_ 
- 
* — * * * 
* , 7 7 5 
. 
"ag . 
a — 9 * 
„ 
v4 7 . F * 
5 4 4 4 
OE: \ ; * \ . . 
V 3 70 Ld . 
7 
* 


0 7 83 5 


wn es 4 £ - 
1 „ 8 x * e » of 5 
c ae 1 4 - * 
* 9 „ ST A EI Re EW 2 a d * Card . 7 
. • 0 Ih.» 2 mnt 34 iow: , 8 
K . ͤ SS ri: 92% * gg — 5 1 tac —* . \ « z * 1 : F 2 
wa —_—_ me 7 Fog „ * * of r s > JO » 25 A- * 4 4 10 _ * 1 
* * rr os ea tres ne RS aria rotowm : 6 — ＋ „. *r. 4.9 mu * 5 
; n eG Cad ad ee. er nn — a Bi ne. WW 
2 a"; E 7 0 2 


7 * 


"NI | | | | | 2 | | 995 


rr . 


a” * - 4 * 
— = * — = a, =. wv" . * — 
a 2 FP”, — . - . - — 32 
1 —ͤ—ũ—1ẽ̃——x— — — A — — — ——UUU U— — — — 
P 


R 7 
hs OPS - SE > > n. 
, * 2 5 
Le WY * y 34 
: . s ry 
= Pas 
. 5 
. - ＋ "w 
« * - 
1 *. ” 
* - 
- 
- 
7 3 — FF 
1 — ”» 1 - 
— — — —— 


1 
- x-/*-of E a 
- = - ere, 1 - } 2 * 
* - . 7 - 2 
47 2 * 2 2 WS 
* ” ; ® 44 - 82 2, 2 18 0 — > — — 
* - - - 
- 2 — 
. ＋ e — &- — ä 7 f 7 + * 
1 EEE? » K. v - —— - * X $4 „% ore re 
Ws ; K 1 — 4 | . . . ' 
* * I 1 * 
, , . „en * 1 t 7 * = teſt, y 5 * G N 
A Scate ; : „ eee 3 ABS. | Dine 1 
- \ —— — 1 . 1 1 Ar 7 4 
x * A; Ss nts TILA TS An — ane, Þ 
8 g ; * - — 4 2, 1 eme ad 5 : * 
1 e . : — — : Din 2 — a 3 4 
0 — F Auen. 28 j 1 b 
5 — o ' LE ER 1 — 5 
ha * 2 a - 4 n , $244 — — ' [7 I 
. * regen; 1 2 1 * > "=_ 1 . N i 4-* 8 ; . 
F- p 8 +4, S---% * . $I 4 1 1 4 # 
1 A ” 4 » * 
— 7 25 wit "4 7127 t apa pg tne {00 11231 52 2 * I s 0 1 1 F * < 
— 2 9 1 * : 5 ” 0 : © * "+12 - * 1 1 1 1 5 > * 
' 1 * 
73 4 1 $ * LE p I x | * * 3 7 1 1 1 
. i. 5 » 2 41. 5 8 N 19211 3174 1 4 
— —— - — IITICN Wat: hae: | ", et W484: go» 4*7 * * 91 U 1 5 3 
. i . i,nk*; os - , ; ; 2 
N J N $5 $572 oper or rants CyO6 ann 1 17117111 N E 
. * Y 4, 4 * , 22 52 8 ö 1 75 9 5 , $33 404+ n 1.2 2 4 4 
PF: 2 55 — 22 . *4 * 3170 4 „ 
1 54 K p $44 + b 1 
an- n 17 1 * ts $44 44 5 e 
OP Ha 7 414 ot | 8. A: 7 E ; 8 
5 5 1 7? 670 : 
tn dre 9 - pontoon , 2 0 0 # 5 : | 
K 16e eue 5 TY 1 4 
” er ods 11h , — x 
, . ee E , 
| 9. h SHR 72 „„ „ „„ „ „„ 
7 1 1 %% 5 „„ 4 9 
: Le; 7 ' 7 E n 7e #43 F ” 
! 3 898 | oj \ 8 - 4 
9 27 , s  £ A 
1 2727 ! : 
N Ll ; . 8 7 „„ 2 8 he N : |; ; * 
PC | phe 3 Y 85 I * 
. RISES A : . g ' : 25 OT W. . i, ee *. r A , a 75 N 
4 : N . LACED : 8 . k : d 4 4 WP . | L " 3 
j * 2 1127 : ; G 1 12177 JRL = - ___ \ 2 \ i P 1 * „ 19 1 
* * - 5» 4 — = 1 2 * A : * - 1 — 
.. 9 244 's —— 5 * 5 : 
5 0 » Soo * 
en ON — #S g 
4 „ „544400 . : 9 4 
a 8 H TERS Ir. 
Fi = - 1 . - 
by a—_— * 2 7 2 > +2 1 2 
HH) , 445 * + E 0 7 rc ; * 
N 7 3 4 1 * 
1 Hit 
—— —— 2 4 — 0 
110 — * MF 5 A : nn ,. 
. - 8 7 - + * 
2 4 a 4 * 
* þ fo o$4%S won f e 2 4 f ; 
| . e . : n | f ; . — - ky —— 17 A * 1 +; 
F Pf * — x : - "a 4 : * a *54, 7 f | p — , "Ws 
44 © ++, Ms, ; 8 = : N : « . Ws. 
4 — --S ———== > 4 = ? a — * 257 0 ; J 
; rr 
. 
. 5 r - e . 
- Nc 4 
CR RS A ,* ge 
4 ness, 1 * 5 
wp © x foes, + : 
oY CO Olean . - N — 
4 N 5 . 
, * 
- — * * 
* E 
; . 
* 
* * 7 
* 
a * 
F — 
3 1 0 
1 ; 9 E 
7 1 
; 5 , 
; 23 * . 1 , . E 2 \ 
— 1 5 1 . ' . 8 a Ds > » RAYS) 2 67; — Y: ; - * 32 ; 
j —— * 1 N 6 . 5 OF f g — IFC . . . & 
* 2 + d - 4 %. Ll 0 
> % 
- Y - 
: - f 
—— 2 
5 3 63 : 4 6 * — } 
. 2 i go net „ 5 « $ ? 
gu 3 your” n „„ 1 = l 
a 2 23252 * —— *: 4 1 LT 1 1 3 & ? 
— . i 5 5, — — 5 5 4 s -# 5 ; 6 ” ; - 
_—— „„ oe 097 - - Le „ - - 
m—_— Cote — rw 524-0 2 i 
PR La ff $ " — / —— 33 4 - 2 4 
2 a $8, 32323 — „ 2 : 
E7 5 37 S420 — 3 
1 „„ ) I 
BEOS LE) sf 1 * ; 
: 14+ 4 S : 0 47 * &: 3 
$4: #2.5 ms v4 4 
7 vv? N 
3 D a £ 
= + . : 2 
3 0 # 8 
4 - * > —— 1 7% 
1 + 00 2 — - * 
4 4. 9 eee * PU: Kar ® . ” R 
cm” ad 0* 4 4907 > bent 2 
3 - « * ee |. i v © 73 I : 
” 322: 4. — 3 — 7 . 2 - 
999 1 7 Tt 3 - * . 
1 — 23 + 4 4 * 934 
— Ns 4 „ — 4 Nn 22. . * 0 1 J 1 
* eee 7 „ * 2 5 * . * 5 7 * 
—— ey „„ 228 2 . , 85. 
. HR rt „ sf 2 — 2 > Fj .- - 0 © : '* 
22 * - inne L 7 
— a 3 
— 5 ” - 2 2 2 o — A 2 z * C5 2 ? 
1 — SILVA AG Cs k 2 : 4 
| Z: 2 ie 5 1 0 
. * nnd 8 
/ — y . * * - - 
Laan” Fl ieee 10 if 
f — — * LI T 2 7 2 2 7 5 » p * LE 
! * 2 = 1 EO . 
4 . . # ** 
4 tv? — » ö | : * 
i 2 
3 
| * | wy = £2 ” * . , , . y . * 9 z Ws - 7 * 
— 24 * 
——— 20 buy i 5 % * ; * 2 8 
z : 
p : A x 
- E. 
| "sF 
* 


* 


0 Aa HE 


Fi 


TO Mamma * 8 mmm : 
0 e 7 e ee 0 I UI | | 


"tt 1 


- 
— 8 _ a 
\ ! > 8 - hs 4 * « 9 2 bz * 
— wv * — 2 - 
- * 4 * . 5 * 
* 
{ . :, * 
* 
* . 
- 
. — - . 
ry 1 * 
. . 
1 ny 
2 


—— —— — — oy 
— 


- 22 — LNG _ „ 5 ＋ꝓꝗ—— L— 4 wo $4 4% now 1+ 


—— Rs — ̃ . re Ie. 3} 
F * 4 


* „„ „„ „„ „ 


+ ve we Wu TRY G 0 „ ww 7.” 
: . 


* * * 


a * „ — 2 


„ „„ er eee 


= 


— 


A 


* 


— — 
— 
— 
— — 
— — 
—— 
— 
— 
N 
— — 
— — 
I 
— 
* 
— 
— 


— 


* 
— . BE . b 
: ! 5 87 $ . . Fg! P.; 2 4 
4.5 4 " * 2 D * o 4 2 2 
LI | Es | : * > 3 65 ä | 
„* 
: 


* 
. 
Wo 
+ 
* 
2 
* 
- 
* 
_ 
— 
oy 


 A- > 
3 
* 
* 
14 
© 
* 
. 
9 
5 
= 
” 
/ 
* 


: 5 * x by 
— —＋ 0 2 . , | 75 
| Y } 11 ; * s | 
F | * 4 "> o 
£ * 7. f : 
. — s * — — 9 2 * * * 
! s i N 4 8 . l 


ö 1 
1 
| f * , 14 : * 4 
* — * - * 
* * a 1 : 5 | 
* N 5 — a 0 , = f 
4 4 * . 2 4 
. * ; 
K 1 5 — „ g 3 : ; 
<9 « G S 
7 „ 5 . * „ ” * ** 
" a S * * F 1 * { 5 
— * N | NR) . 
5 0 Fe. ok 4 %E 
- * . * 5 7: : . | 
4 4 s 5. ** 2 
8 1 : . | 
9 75 . 25 - + 4 { : | : 
; ce» * b 
- 9 *. 92 
- © / 4 c by, | k 
? 4 * 3 x © 4 7 4." ; * : * * . ** 4 , | 
3 * * 4 ” 7 CO > * - © * ? 0 
; ; i 85 N 7 | . 
4 « : | f | 
> 4 x 3 4 : , % a . 2 45 , 
# '% : a 7 I 7 1 p . d 
1 « » : x | | 
E — a * ; ; $ : | 
2 5 - . | 
* LY b. * * * & : * | 
J 2 g f | N * 5 | 
, F p . | : 
- A KY , | 
| | 4 * | 
5 "Ro 
* 75 
X a 4 $0.2 hy.” * ; 
4 : $3 _ 8 * ay * 4 , » + 
: , 2 | ? b 
{ * i. *; h r 1 . * : ; a 
# n 25 : * , 6 1 E . 7 1 2 
— pf , 1 * t - 
——Þ 817 2 3 — , 3 
2 : 25 10 i 5 4 F ; 
- *; 4 Pry . 1 8 I a * 
1 55 * \ * LN þ L y 
; | a ; s y wo » * . 
my * 5 . * 8 1 . * 4 5 : 
If Y . — ö N ö 
2 ” GC «4 2 4 X F * * wo b. * 51 g = : 
f * * 4 & ve hs * 4 4 — 4 3 . 
* » : ; $ 1 | 
| | * ” 
4 2 +. , * » x . % * [3 4 4 £ a N . 
BM — o * 1 * * 1 W „ 2 . : 1 ; 
7 _ * "2% 3 „ * - * = "> » 3 7 a E - 4 8 
W 4 5 + 2 . a » » py PTA — * f 2 
£ : ak i. e446, . 2 is . 3 
. 7 - * ; i Fa | 5 i * 8 3 A * : 72 = — a . 
"= ; : 2 23 5 1 : 2 | | : : 
x * ad $ * 7 4 - * We > = 7 : q 
* © o $ * 0 * "ly * - BY. a 4 3 ö 
0 5 > * # 2 > e 4 
: : „ — . 
* vs Fe . 7 4 . x * 24 4 * * F ; 
a: Ee, - * 3209 1 * 4 x oy * I , 5 "oy 3 . 
4 : - 5 : 5 3 K HAS N 7; = $ 5 
f # , : * 4 «9 
4 a 2 7 #. 2 4 ac * 5 3% 4 } 
"5-4 'K : | 5 ; 
3 4 5 . 7 3 3 > 3 
2 . . C a > 5 5 
2 / | 
8: 13 * Z . by : * 7 8 2 ; 
ome 2 & ; a : | ; ; | 
3 4 wa 
* 2 £ 
Ln . 4 : "He 
6 1 5 
ö 7 »” 
g # W; : | 
| ; d "I . , . 
; / | | 25 | | | 
N 99 : . ; , 
4 / bY 
, , : : * - Y > 3 $ F « 2 
4 . £ . h 3 * 4 
o * 1 . = . * 3 3 AF / 3 n * 2 
3 4 2 — bh —— 5 . —— 0 4 . - 4 e : -4 8 * * I 
—— — — nn 6 5mm Rgm.... e 99 ** 0 s e ” Sos © 37 * * 5 9 


M Remeas, + 140,120 


» 


— IE 


* 


TABLE of the TERMS 


Explain 3 in the 8 EO - 5 4% 


2 s 


 FORTIFICATION. | . 


0 the Connterſearp 41 


— i . 74 
Nele of the Polen 3 mort. 74 
, the inuard — regalar. 18 
Polygon. 3 —— irregular. 2: % 
— of the outward Pol . Approaches. 170 2 
8 4 Araignee. 1 — nf 
— of the Center. 3. Military Architecture. 11 “ 
—— of the Flank. 4 To give Aft. 
—— of the Epaule. 4 The Attack of Places. 157 -- SS 
—— Flank-formine. 4 Attacks of oach. 172 = 
—— of the Baſtion. 4 The Attack of a Siege. 172 3 
— Hand d. 4 Falſe Attack. 172 83 
— Flanking. 4 Right Attack. 172 MEE 
— of the Fenaille 4 Advance. © 159 COM 
— /mward. flanking. 4 Avant-foſſe. . 
— Outward. flanking. 4 RP a —_ 
— of the Forge. Ip Kk -*3 „ 
— diminue. 7 ne f 
—— of ihe Baſe. 7 — i | 
— of the Figure, 8 Barrow. : 6 s : \ 
— re entrant. 42 Hand. Har row. . | ; | os 66 gn 
— of the Circumference. 8 Wheel-Parrow. 6 | 
N | Har- 


; 
—y 
N 
| 


* p _ . — * , a 
4 * , : . 2 * 1 . 
Px — 4 9 nn 3 T TEE * e " * 8. -$k 
1 * — e * 7 WY "IF 9 
5 * 


2 * 


8 
F OK l 8 187 
e Barrels. 187 
1 Tad rang Barrels. 187 
Barricads. : I. 
Baſtion. - 
— Full. 22 
== Bob. 37 
— [oe : 
regular. 132 
—— deform'd. 139 
— = beautiful. 139 
— CA. 162 
—— with a Tenaille. 140 
Baſtions accoles. 162 
Double Haſtion. 1 92 
Demi-Baſtion. 
—. 2 | = 
—— enterree, or bivied 35 
— xuinante, or ruiuing 35 
4 revers. 25 
— murdering. 35 
en echarpe. . 35 
—— d' enfilade. 35 
Croſs Batteries. 167 
Hattlements. 115 
Beat. 657 
Beetle or Ram. 60 
Serme. e 
Blades. OE 
Hundi. 1972 
To Blockade, or Block up a 
*” OE. -- 177 
Bomb. 187 
Bonnet 4 Pretre, « or Pricf's s 
Cub. 1 83 
Honnerres e 
187 


FR Red Bullet, 


A \ TABLE of cha TERMS, 6 


gat} % 
pt, FE 


SEE ia * 
9 111 18 
* I "770 1 - 
* 5 ** ER Wi. 
2 be fs Te 
* 
1 


To $reak Ground. 

To #leed the Ditch, 
Baſcule Bridge. 39 
Dormant Briage. 57 
Drau Bridge. 37 
Bufwark. | 


| 2 
A Ys 4 77 rench, 17 


] on "IS ot 

libre. 188 

Canal of a Mime. 51 
Pitching 's Comp. 16; 
Capital. 33 
caponiere. 10 
Carriage. 62 
Carkaf/es. 187 
Caſcan. 30 
rr. 
Cavin. ws 
Caſerns. 0 58 
Caſemate. | ; 


Center of a 9 4 
— of a Polygon. 1 
Chamber of a Mine. 51 
Chanaeliers. *? 3 
Caſtle 
Cbauſſe trape,or r 0 


— Small. 
— Midling. bt 
— Great. 5 188 
(Chemin des Rondes. 4 
Chemiſe. . 30 
'Chevanx de Frize. 188 
Cover d Way. 1 
Cncumuallatimn. i 
Citadel. Fon Wo 
Coffer. 10 2 


2 


_— 9 * 9 
4 
9 
9 , * 
6 * 4 


— or Cond. 
manding Ground, 146 
So ſingle. 146 
— dou ble. 1 4.6 
— /Y ip/e . I 4.6 
— reverſe.” 1446 
17 F ront Commanding Ground 
wie Each 146 
| [4A 
ſl = 
88 Complement. i.” G 
Jl To Carry on the 7 were, 
0 3 L 1 74 
2 charter 7 
14 Wl Counter Approaches, 186 
62 Counter-Haltery. 187 
187 cCounter- Forts. 43 
50 Counter. Guard. 71 
3) Conner. Line. I65 
75 WM Conunter-Mine. 50 
old Faſhion'd Chunter- 
Aline. 190 
To Countermine. 
21 Connterſcarp. 
51 Conuter-Trenches. | 
71 Contravellation. | 
9 Coridor. 45 
60 Crows, 74 
85 Crown'd. York. 74 
88 Crown-Horb. 74 
58 Counter Queue d Jronde- 
43 Work. 3 
30 Couronne ment. | * 
88 Curtain. 
4 — lengthned, or - produc 4 4 
5 | 
79 Cordon. | 7 
C 4¹ . 184 


* 2 * 9 Ty * k 1 Ee La — * * * * 4 * ** * f . 
* e 9 9 2 l 
2 2 75 9 K . * - 
. . l 1 ths * 
F : 0 3 * C91 *E DO 
jo 7 þ 2 
>” » = : 
0 
»*. 
* . 
he 7 E 1 MS 8,0 oy . , 


Fannie. N 
Cuve tte. W en 
Crow. Ma 5 
Centinel. 38 
Ceutry. 38 
D. 
Emi. Forge. 2 
Doerr. 66 
To Deſcend ihe Ti revoke 
186 
ae 128 
Defence of Place. 183 
Depth of the Come 35 
To be upon e * 
Ditch. | 
— ary. 65 8 
— of the Connterſearp 75 5 
Detach d Pieces. ** 10 
Firſt Draught. © 1 
Compos d e 128 
To Did. 2 35 
' Changuettes. 38 
Enfoncement. 114 
ä „ 
en,, e200 
F 1rlt Euceinte of « 4 vue 
36 
—— — Second. 36 
—— Third. 26 
— $1mple. 36 
Enfilade. 38 
Enſiler. 35 
Envelappe. 7 
Epaule, or Shoulder — 
©. 3 E panle- 


WA. 
_ 
3 * 
2 
4 
. 
=_ 


— 


— : g 
v n "os = REI 72 = - — 9 % 
0 = C7 — 2 . 2 —_ l n Bt = \ 
* f 22 y 8 wx n 
* . — N. 1 N — . 32 + * 
— hs r 2 — bo — — ' \ \ 
4 0 = 
— — — — - 6 _ 3 — og n IIS C — K 1 — — — > 
4 _ p— — — + be. —— — i = IS — ee 75 e > — 1 a e 
NN — — et n - Di _— r W 4 p . a 2 => 
* N ay * ” 
9 RY * ry 8 9 * r * 
, 5 4 * 9 „ A 
- : — 4 > i ' CLF EL j 3 Aba 2 
4 5 4 * 7 1.2 208 * * 
- * bag. <A * 
9 - > WH tf a 
9 . ” Pi A 4 
* =. 
, - Oz __ 
a N 9 o 4 . „ 
wa ” ” g q 22 PS. 
0 4 4 
. * „ 1 
, . 4 7 4G 


i Dag N 45 
* * * 
Fe | — 


"_ 


RR ., Yn 


ay TY ABLE © of this TER le 


, * 28 5 fo "SY 
* „ oo — 
25 bh * . * 


Fort win! Dae 


eron, or Spur. 43 WE 2 
40 anade. 45 Fortreſs += 
een Faction, 10 be upon Fortification. RY 
_ Duty. 38 — French. 12 
Explanation. 80 Hall. 118 
Epauker. | 4 Dutch. 14 
— — Spani 1b. 128 
* Offenſe VE. 157 
F. — Defenſive. 18; 
To Fortify. 2 
A CE of the 22 2 ow. 2 
F Faſcine. | 62 inwards 2 
„ ce | 140 
Faugates. 51 Fourneas. 51 
Fougaſies. 51 Fraizes. \ 62 
Fire in the Curtain. 27 | 
Fire- Pots. 187 G. 
To Fire in oe Beard. 38 oy 
— in Barbette. 28 
= — Par Camarade, F 176 — , 170 
Flank. 2 ] . 
right. 2 — | = 
oblique. 23. grunts. 187 
3 ; Guerite 8 
cover d. 2 Coat N 2 7 4 
fichant. : 55 foot, or Pie - 
— raſant. | þ _ 
3 Succour Gate. $0 
”— = i Fa Gare. 3} 
—- high. G 23 | 
ſecond. ; 
To Flank. 3 H. 
Fleche. 58 
Pliches of a Draw Fridge. Urdles. 169 
S7 Horns. ” 71 
Fort. 36 Crown'd Horn. ED 
Royal Fort. 36 Half Moon. 69 
Star-Fort. 160 Tenaill'd Half-Moon.. 7 
Field.-Fart. 158 Harned Half. Moon. EF 
4. 


Heri ion. 
Heres es, 


Her ſillon. 
Horn. . ork. 
Head. 

Head of the T renches. 174 
Hoſe: . 
I. 

Sperimeter Figures. 10 
2 Jcbnograp 49 
To /nveſt a Place. I57 

* 
Attices. 57 
Gorge Line. 2 
Fichant Line. 3 


Raſant Line. 
Fichant Line of Defence. 3 
Raſant Line of Defence. 3 
Great Line of Defence. 3 


Little Line of Defence, 3 
Maſter Zine, 37 


Line of the Cordon. I 
of Capitals. 82 
of Dem:-gorges. 8 
Lines of Circumvallation. 

I58 
— of Coutravallation. 

165 
Line of Communication. 164 
— within ſide, 165 
— without /ide, 165 


— defenſive. 73 
— offenſive. 73 
Lines of Approach. 170 
Liere. | 39 


M. | 
Attock. 64 
Maadrier. *+ 39 
Agate. 37 
Manequin t. 40 
Mantelets. 174 
| ſingle. 174 
double. 174 
Aras.  - * 
eMeurtriere. 34 
Mine. | 50 
Aoine au. 138 
3 To Mount the 7 bel 
186 
Mortar- piece. 188 

N. 
2 Natl up the Cannon. 
„ 

O. | 
Rencs. = 7 
0 put! : 1 
round. | 3 
[quare. : 3 
Rein forc'd Order. 129 
Ortetl, | 39 
Orthography. | 46 


Ope ning the Trenches. 165 
Oui 68 
| 2M 


Level with the Field. I 5 


* Ge a+ N 1 N 
* * N 2 x ö * 3 IT * 8 * 
1 ö . 


* * TE." , , : p N 8 N 9 

* 8 2 bo * 7 
1 | | 24 "> 1 
11 

"0 * —_ 


A 141 EE of tl TERMS 65. f 
1 . "4", We 
os Port-holes, 
Palifſadoes. 43 Porteulliſſee. 6 
il ; Pan of gbe Baſtion Wt IRE YE, 
_ . . — Rey al. - 29 eie d IrondelleFnb. 
=—_ Far de Souris. 7 ES. 
=. 45 Ae Ls | . 38 a. e 9 162 
WW a Por ſpe@tive. 48 — reirencb a. 130 
Cavaliere berſpedtive „ N * 
Military e 1 * 
AL. 50 


r 

= Pic. Ax. 

= - Piles. Rampart, IM 

„ reveth. 4} | 
Ur. 35 Rammers | 61 ag 


Place. > 
ee.  . - a> Ravelin. 6 pros 


regular. 25 Aadius. 1 
irregular. „ — erxeat. 7 Sv 

Atrong. 1 20 — little. 2 4 

— 34 Redents. . 77 

e condition d. 142 Redoubt!, 45 _W 

condition d. 142 Redutt. + + > > 294 

commanded. „ 30 To * 
of Arms of a Forti- Retirade. 15; To 
fied Town. 55 of the Flank. 

Plan of a Place, 49 Retraite. 39 
Conſervation of Places. 183 Retrenchments. TH þ 
. — aff L 

of Batteries. 34 Par. | 

Point of the Baſtion. 3 cove rd. 
Polygon. 2 To Retrench. 

inward. 2 Revers. 

| outward. 2 Revetement. 
Poſt. 359 Ridean. 
Fgſtern. 33 e : 


T YI 


1k 


& 


4 er 2c + * EF 
_— A P08: * 
7 . 4+ : * 
4 > : a 
hl 
3 


| * 


Acks of Earth. 40 
Sapping. 174 
„ 
Sarcidge. | 51 
Sortie or Sally. 116 
Sallies. * 8 3 
Keuogr | 
Sala 255 42 
Summer. _ 181 
Hate. N 18 
— ward. 18 
— outward. 18 
regular. 132 
— irregular. 132 
To Storm. 176 
Karp. 41 
Star. 160 
Shovel. 64. 
Saw-Horks. I39 
S/ wialteral Ratio. 124, 


Sillon 71 


To See in 4 Srewld —_— 
To Scoure. | 


To Sconre the 7 rench. 35 


7 os 
— inward. 27 
—— ent ward. 
Tail... 4 
Reinforc'd. * 
Tenaillon. | 114 
Terraſs. 37 
Terre plain. 39 
Zumbrel. 6s. 


; Treflels, or Chevalete. 35 


Turn. ſtile. 178 
Trenches of Approach. 178 
Traps. | 58 
Traverſe, 32 
Ve 
* 38 
| ts | W. 
EE Wa, of a Hors: 
4 Work g7 
Wall. 43 
Witneſtes. 64 


17 ofthe 7 n 1 74 > 
Tablouins, 34 
* 


LE OY) 


BRITANNICVM 


# 
i 


* 


3 


i; 


MVSEVM. 


"% 


£ 
* 


0 


5 
3 


= % 
» 
T7 
s 
. 
— 1 Es nnd, 


Pp 
3 
„ * * 


Fd 


—— 


rb "Sa" 2 1 
E 4 k 


D —— — 


